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UNITED STATES DISTRICT COURT 


For tHe Disrrict or CoLumBIA 


Civil Action No. 1414-59 
7/3/59 
(For Issue of Patent) 


Oe 
Wruius L. Hexper 
Main Street (No number) 
Amherst, New Hampshire, 


—vs.— 


Roszert C. Watson, 
Commissioner of Patents, 


Complaint 


1. This action arises under the Patent Laws of the 
United States and jurisdiction is founded on United States 
Code, Title 35, Section 145. 


2. Plaintiff, William L. Hendrix, is a citizen of the 
United States, and resides at Main Street (no number), 
Amherst, New Hampshire, and the defendant, Robert C. 
Watson, is Commissioner of Patents of the United States, 
is a citizen of the United States, and has his official resi- 
dence as Commissioner of Patents in the District of Colam- 
bia, and is named as defendant in this Complaint in his 
official capacity as Commissioner of Patents of the United 
States. 
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3. William L. Hendrix, on October 5, 1951, was the orig- 
inal, first and sole inventor of certain new and useful im- 
provements in Self-Supporting Aerial Cable System, 
Method and Means, and, being entitled to a patent therefor, 
on said date filed in the United States Patent Office an ap- 
plication for Letters Patent on his invention or discovery, 
Serial No. 250,003, said application complying in all re- 
spects with the requirements of the Statutes and law in 
sach cases made and provided, and duly and legally en- 
titling him to a patent for his said invention or discovery. 


4 On March 24, 1959, as corrected on March 30, 1959, 
the Board of Appeals of the United States Patent Office, as 
the plaintiff submits, incorrectly and contrary to the law 
and the facts presented to said Board of Appeals, affirmed 
the final rejection made by the Primary Examiner and 
refused a patent upon the said application, as from duly 
authenticated copies of said application and of the afore- 
said proceedings in the Patent Office will fully appear. The 
claims of said application refused by the Board of Appeals 
are as follows: 


23. A self-supporting aerial electric power distribu- 
tion cable adapted to carry at least 2,000 volts and 
comprising a supporting messenger, a plurality of elec- 
trieal conductors associated in a single circuit and hav- 
ing each an insulative sheath of approximately one-half 
the thickness standard with and necessary to cables of 
like capacity and whose conductors are ordered in con- 
tact with each other, means for the aerial support of 
said messenger and conductors, and a plurality of rigid 
light weight hanger-spacer elements of insulating ma- 
terial longitudinally distributed along the messenger 
between said aerial support means and including op- 
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posed interfitting releasably clamped members provid- 
ing parallel conductor seats predeterminedly spaced 
transversely of the cable, said seats supportively re- 
ceiving the conductors in identifying ordered ar- 
rangement and openly spacing the conductors from 
each other and from the messenger at insulative dis- 
stances calculated with respect to the rated voltage and 
the conductor sheaths to afford by the spacing essen- 
tial electrical isolation for the individual conductors. 


24. A plural-conductor self-supporting aerial cable 
adapted for at least 2,000 volts electric power distribu- 
tion and comprising at least a pair of conductors in- 
dividually weather protected with electrical insulation 
of a thickness greatly reduced from that standard with 
and necessary to cable of like capacity and whose con- 


ductors are ordered in contact with each other, a paral- 
leling supportive messenger element, a plurality of 
hanger-spacer elements positioned at selected intervals 
along the messenger, each said hanger-spacer element 
having interfitting light weight rigid insulative mem- 
bers mounting transverse seating formations individ- 
ually holding the conductors separately spaced at dis- 
tances calculated to afford them essential electrical 
isolation, and means for releasably clamping said mes- 
senger-positioned conductor-holding members in inter- 
fitting relation. 

25. In a self-supporting aerial electric power dis- 
tribution cable of the class adapted to carry at least 
2,000 volts, in combination, a supportive messenger 
strand, means for anchoring it at span-defining ele- 
vated supports, a plurality of conductors associated in 
a single circuit and having each an insulative sheath 
of a thickness greatly reduced from that standard with 
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and necessary to cables of like capacity and whose con- 
ductors are ordered in contact with each other, and a 
plurality of light weight rigid non-conductive hanger- 
spacer elements positioned along the messenger be- 
tween said anchoring means, said elements including 
members releasably clamped around and mounting re- 
silient sleeves in individual encompassing engagement 
with the messenger and conductors and thereby insula- 
tively maintaining them in separately spaced ordered 
relation. 

26. A self-supporting aerial electric power distribu- 
tion cable system for outdoor overhead installations 
comprising a supporting metallic messenger strand, a 
plurality of electrical conductors paralleling and 
spaced from the messenger strand and from each other, 
the conductors individually having an insulative cov- 
ering of a thickness greatly reduced from that stand- 
ard with and necessary to cables of like capacity and 
whose conductors are ordered in contact with each 
other, means for the aerial support of the messenger 
and conductors, and a number of rigid insulating light 
weight holder elements distributed lengthwise of the 
cable system and releasably clamped to said messenger 
and conductors, said holder elements having seats 
spaced transversely of the cable system and in indi- 
vidual encompassing engagement with the messenger 
and conductors, the distribution of said elements and 
the spacing of said seats calculated to support said 
conductors in parallel spaced relation and essential 
electrical isolation between said aerial support means. 


27. A self-supporting aerial cable system according 
to Claim 26 wherein the rigid insulating holder ele- 
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ments comprise pairs of laterally opposed clamp mem- 
bers and wherein said seats are defined by mating 
recess formations on said members. 


28. A self-supporting aerial cable system according 
to Claim 27 wherein the holder elements are releasably 
clamped by securing means connecting said members 
for lateral alignment of said recess formations and 
vertical spacing of said conductors. 


29. A self-supporting aerial electric power cable of 
the class adapted to carry at least 2,000 volts and com- 
prising a messenger adapted to serve as a sustaining 
hanger, a plurality of electrical conductors of a di- 
ameter as appropriate for transmission line voltages, 
each such conductor individually protectively covered 
with a dielectric coat of a thickness greatly reduced 
from that standard with and necessary to cables of 
like capacity and whose conductors are ordered in con- 
tact with each other, and a plurality of vertical tie 
clamps distributed along the messenger and conduc- 
tors, each said clamp comprising a pair of mating bars 
of rigid light weight insulating material releasably 
clamped to the messenger and conductors and having 
opposed transverse formations individually encom- 
passing the messenger and conductors and uniformly 
spacing them at a plurality of conductor diameters. 


30. <A self-supporting aerial electric power distribu- 
tion cable of the class adapted to carry at least 2,000 
volts and comprising a messenger adapted to serve as 
a sustaining hanger, a plurality of electrical conduc- 
tors of a diameter as appropriate for transmission line 
voltages, each such conductor individually protectively 
covered with a dielectric coat of a thickness approxi- 
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mately one-half that standard with and necessary to 
cables of like capacity and whose conductors are or- 
dered in contact with each other, a plurality of vertical 
tie clamps distributed along said messenger and con- 
ductors, said clamps comprising each a pair of dupli- 
cate bars of rigid light weight insulating material with 
opposed transverse recesses providing through seating 
apertures for the messenger and conductors, said re- 
cesses being uniformly spaced from each other to an 
extent equivalent to a plurality of conductor diameters, 
and laterally applicable resilient split sleeves on said 
conductors and interposed between them and the clamp 
recesses. 


5. Plaintiff further states that no appeal has been taken 
from said decision of the Board of Appeals to the Court 


of Customs and Patent Appeals, Washington, D. C., or to 
any other higher tribunal, and no such appeal is pending 
or has been decided, and this Complaint is filed within the 
sixty day period following the said decision of the Board 
of Appeals of March 24, 1959, as required by law. 


Wueszroze, Plaintiff brings this suit under and in ac- 
cordance with the provisions of the Statute made and pro- 
vided in such cases, and prays this Honorable Court: 


L To decree that said William L. Hendrix is the orig- 
inal, first and sole inventor of the improvements described 
in said application and defined in said claims 23 to 30, in- 
clusive, aforesaid; and that Plaintiff is entitled to receive 
Letters Patent of the United States for said improvements. 


2. To authorize and direct the Commissioner of Patents 
a patent on the claims aforesaid. 
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3. That summons addressed to the Defendant, Robert C. 
Watson, issue out of this Court commanding him to appear 
and answer this Complaint and to abide by and perform 
such order and decree as this Court may adjudge. 


4. For such other, further, and alternate relief as equity 
may require. 
Wuiusm L. Henne 


By Dos T. Harrretp 
His Attorney 
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Answer to the Complaint 


To the Honorable the Judges of the United States District 
Court for the District of Columbia. 


1,2 The defendant admits the allegations of paragraphs 
1 and 2 of the complaint. 


3. The defendant admits that on October 5, 1951 Wil- 
liam L. Hendrix filed in the United States Patent Office 
an application for Letters Patent Serial No. 250,003, but 
otherwise he denies the allegations of paragraph 3 of the 
complaint. 

4. Exeept for denying that the Board of Appeals incor- 
rectly and contrary to the law and facts presented to said 
Board of Appeals affirmed the final rejection made by the 
Primary Examiner, the defendant admits the allegations of 
paragraph 4 of the complaint. 


5. The defendant admits the allegations of paragraph 5 
of the complaint. 


FurrHer axswznrxe, the defendant asserts that the plain- 
tiff is not entitled to a patent containing any of claims 23, 
24, 25, 26, 27, 28, 29, and 30 of his application involved in 
this civil action for the reasons given and in view of the 
references cited in the examiner’s answer and the decision 
of the Board of Appeals in that application. 

Profert hereby is made of copies of said answer, deci- 
sion and references. 


Respectfully submitted, 


C. W. Moorz 
Solicitor, United States Patent Office 
Attorney for Defendant 
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250003 
SELF-SUPPORTING AERIAL CABLE SYSTEM, 
METHOD AND MEANS 


SPECIFICATION 


This invention relates to the transmission of electric 
power, more particularly the outdoor overhead distribu- 
tion thereof at usual or preferred operating and feeder 
circuit voltages. It aims to provide a novel self-supporting 
aerial cable system wherein a messenger or supporting 
strand carries one or more conductors in a calculated per- 
manent and uniform mutually spaced relation. 
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Farther objectives and advantages include the reduction 
of the conductor-enclosing insulation thickness by as much 
as one-half or more, and provision whereby taps and con- 
nections may easily and safely be made with the line ener- 
gized. At the same time cable costs are substantially re- 
duced under the invention and various other advantages 
are had, particularly the attaining of a surge impedance 
value for the cable approaching equivalence to that for 
open wire circuits. 

The invention comprises the new and improved cable 
system, and the method of power distribution and aerial 
cable installation employing such system, together with 
novel supporting holders and spacing means incorporated 
in the system and whereby the method is practiced. 

In the drawings illustrating installations of the system 
and typical means for carrying out the method of the in- 
vention: 

Fig. 1 shows a short run of a cable installation directly 
on poles; 


Fig. 2 is a cross section of the cable assembly, as on the 
line 2-2 of Fig. 1, on a larger scale, looking along the power 


lime as indicated by the arrows on Fig. 1, showing one 
holder means of the invention in elevation and partly in 
section ; 


Fig. 3 is a side elevation corresponding to Fig. 2, at right 
angles thereto, looking laterally onto the power line and 
cable assembly ; 

Figs. 4,5 and 6 are fragmentary detail sections as on the 
lines 4-4 of Fig. 2, and 5-5 and 6-6 of Fig. 3 respectively ; 

Fig. 7 is a view similar to Fig. 1 of the aerial cable on 
cross-arms of poles; 


Fig. 8 is a section as on the line 8-8 of Fig. 7; 
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Fig. 9 is a larger-scale section as on the line 9-9 of Fig. 
8; and 


Fig. 10 illustrates another form of cross-arm installation 
for a cable of the invention. 

In various respects, including low initial cost and in- 
stalling ease, the open wire form of power lines for outdoor 
overhead use is advantageous. This applies to rural and 
other relatively open territory where tree conditions, con- 
gested areas, neighboring structures or other factors do 
not interfere. But because the operation of open wires has 
proved troublesome under conditions as just mentioned, in- 
volving more or less steady tree trimming service or the 
use of expensive overlength poles to clear trees, the modern 
trend has been toward the use of insulated conductors as- 
sociated with a continuous supporting strand or so-called 
messenger in what have come to be known as self-support- 
ing aerial cables. 

These latter are of several types, all involving full in- 
sulation over the individual conductors and having such 
full-insulated conductors laid along in close proximity to 
each other, in what would be contactive relation were it not 
for the substantial thick-walled insulation provided for 
them. 

Such self-supporting aerial cables include the messenger- 
and-ring type, in which one or more fully insulated con- 
ductors are held as a group in closely spaced U-shaped 
rings or hangers with hook formations engaging over the 
messenger. Another is the spinner type, where one or more 
of the fully insulated conductors are spun along and onto 
the messenger in the field by a traveling machine which 
wraps an encompassing strand in a continuous helix about 
the messenger and the conductor or conductors. Still an- 
other self-supporting aerial cable is the built-in messenger 
type in which the one or more again fully insulated con- 
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ductors are assembled to the messenger by variously bind- 
ing thereto in a compacted group at the factory, for field 
installation as a single unit. 

In contrast with such known types of self-supporting 
aerial cable my invention in effect obtains a large measure 
of the advantages of the older open wire type of power 
line installation while avoiding the objections thereto and 
at the same time affording the benefits of the self-support- 
ing aerial cable assembly. This is accomplished by provid- 
ing a certain permanent and predetermined minimum- 
maximum spacing between the messenger and the one or 
more conductors, and between individual conductors, and 
by correspondingly reducing the insulation wall thickness 
for the conductors as permitted by availing of such insulat- 
ing space. 

Resultantly from the invention the total cable cost is 
materially reduced, up to as much as 50 per cent in some 
instances. Numerous other advantages will be apparent 
from the following description in connection with the draw- 
ings, including the presenting of adequate room for safely 
making taps and connections while the conductors are ener- 
gized, the making of mid-span taps with ordinary aerial 
conductors, the elimination of need for metallic shielding 
of insulated conductors, and the provision of higher elec- 
trical surge strength. Further, the aerial cable system and 
method of the invention simplifies the problem of stocking 
equipment, since only the messenger and the one form of 
insulated conductor need be kept on hand, there being no 
necessity for special phase markings of different conduc- 
tors. Similarly the cost of installation, and of making 
splices, taps and terminations is reduced, and the installed 
cable is easy to replace or to relocate. Further with regard 
to installation, the improved surge strength or surge im- 
pedance value for the cable, by reason of the space-insulated 
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conductors, having more nearly the characteristic of open 
wire circuits in this respect, allows shorter lengths to be 
connected into open wire circuits without danger of surge 
voltage failures. 

Referring now in more detail to the drawings, a typical 
self-supporting aerial cable assembly in accordance with 
the invention as represented in Fig. 1 comprises a mes- 
senger strand or messenger 20, one or more lightly insu- 
lated electrical conductors 30, and an appropriate number 
of structurally interconnecting and supporting elements, 
holders or clamps, two of which are designated generally 
at 40, in Fig. 1. These main component elements 20, 30, 40, 
messenger, conductors and spacing holder means, make up 
the novel aerial cable 10 regarded as a structural unit and 
functioning as such in the installed position in the field, as 
represented by the span between the two poles P appear- 
ing in Fig. 1. The span length may be whatever is pre- 
ferred or available, as for example the usual average span 
of 120 feet. 

While the component parts of this aerial cable may be 
constructed in any particular instance with reference to 
the voltages and currents expected for the given installa- 
tion, it is particularly appropriate for outdoor overhead 
use in primary and secondary circuits. Merely for pur- 
poses of illustration and description a preferred embodi- 
ment such as that of Figs. 1 to 6 is generally useful in 
power distribution work at voltages running as high as 
15,000 in feeder circuits. For such cable the supporting 
messenger strand or messenger 20, which may serve also 
as a grounded or ungrounded neutral, may be any pre- 
ferred single or multiple strand bare metallic flexible longi- 
tudinal member, preferably a cabled steel, iron or other 
wire having the appropriate characteristics of adequate 
ultimate supporting strength, stringing tension and modu- 
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lous of elasticity for the given cross-sectional area. The 
messenger 20 is shown in Figs. 2 and 3 as of a conventional 
multi-strand cabled construction. 

Likewise the conductors 30, as regards the size and com- 
position of the conductive metallic element, may be vari- 
ously selected with reference to the expected current in 
the given case. Thus they may cover the usual range for 
power distribution work, which commonly runs from say 
No. 1/0, No. 2/0, No. 3/0 to No. 4/0 and on into the circular 
and larger A.W.G. size designations up to No. 2, No. 1, 
No 1/0, No. 2/0, No. 3/0 to No. 4/0 and on into the circular 
mil designations of 250,000 and up. The invention is equally 
applicable to conductors of alaminum or other metal in the 
equivalent sizes as it is to the heretofore more common 
copper conductors on which there may be restrictions under 
critical copper supply conditions. But whatever size or con- 
struction of conductor is employed an important character- 
istie of the invention is the greatly reduced thickness and 
weight of the encompassing insulating material. Under the 
invention this is in general approximately cut in half, a3 
made possible by the predetermined maintained insulative 
spacing of the conductors from the messenger and from 
each other in the cable assembly, through the medium of 
the insulative holding and spacing means such as 20, to be 
described. For example, on the conventional aerial cable 
rated for 5000 volts, the conductor insulation commonly 
specified for full voltage is 10/64” whereas the cable for 
the same voltage rating under the present invention re- 
quires but 5/64” of the same insulating material. 

Referring further to the conductors individually, three 
of these are shown in the cable of Fig. 1, in more detail 
with relation to the spacing holder in Figs. 2 and 3, while 
Figs. 4 and 5 show one cable proper 30 in cross-section to- 
gether with an immediately associated portion of the in- 
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sulating non-metallic spacing holder means or clamp. The 
larger scale of Fig. 5 may be regarded as approximately 
full size for No. 1/0 seven strand Al. conductor, equivalent 
to a size No. 2 A.W.G. in copper, having six strands 31 
spiraled around a core wire. Over these is an encompassing 
sheath of insulation 32 which is relatively thin as compared 
with the conventional insulation thickness for conductors 
of aerial cables of like voltage rating. This relatively light 
insulation consists of one or more plies of any insulating 
material known or preferred for aerial cable purposes. It 
may be variously applied, as by spiral wrapping strips 
of the material and sealing the wrap under heat and pres- 
sure to form a continuous substantially homogeneous en- 
compassing wall or casing conforming to the spiraled or 
other contour of the contained aluminum or other conduc- 
tive metal strands 31. 

Such relatively thin-walled light insulating sheath 32 
may be selected from the numerous synthetic plastic or 
resinous compositions commercially available having the 
desired insulating, di-electric, weather-resisting and other 
electrical and mechanical characteristics, such for example 
as various of the chermoplastic or thermosetting materials. 
In the particular example of the No. 1/0 seven strand Al. 
conductor referred to, I have employed for the purpose a 
plasticized viny] spirally wrapped from ribbons or strips 
thereof built up to the desired wall thickness on the con- 
ductor. As previously stated by way of example for a 
cable of 5000 volt rating, using for instance the No. 1/0 
seven strand Al. conductor as illustrated, an insulation as 
light as 5/64” thickness is appropriate, as against the con- 
ventional specification of 10/64” for such cable. While 
Fig. 5 as suggested is approximately full-size for the No. 
1/0 conductor example, relative proportions of components 
are illustrative rather than accurately to scale, owing to 
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drafting limitations. It is apparent, however, that for the 
conductor size of said example the relatively light insula- 
tion is distinctly less in thickness than the diameter of one 
of the conductive strands 31, being less than one-half such 
diameter dimension as shown. 

It is here particularly noted that no metallic shielding 
is provided for the insulated conductors 30, being unneces- 
sary in the cable of the invention. This important advan- 
tage directly results through the provision of the non- 
metallic insulative conductor-spacing holder means 40, 
whereby ground potential is kept at messenger distance 
and a determined interspace for the conductors is main- 
tained. 

This predetermined spacing and uniformly ordered ar- 
rangement of the conductor and messenger elements of my 
improved aerial cable affords various other advantages as 
herein earlier noted. Among these there is here emphasized, 
in addition to the avoidance of metallic shielding require- 
ment, the opportunity to dispense with any special mark- 
ing or structural differentiation for identification of the 
conductor phase, such as a specially colored or other phase 
indicating layer, wrap or strand. Instead, in the insula- 
tively spaced conductor system of my here-disclosed aerial 
cable, the conductor at any given position, e.g. top, middle 
or bottom, always carries one and the same phase. Thus 
each conductor is automatically identified positionally as 
to phase, and the phases themselves are conveniently de- 
signated by conductor position in the cable, as top conduc- 
tor phase, middle conductor phase and bottom conductor 
phase, thus unmistakably tieing together the particular 
phase and the particular conductor. 

Considering now more particularly the insulative spacer 
and supporting means of the cable, one example of which 
is here typically represented by the elements 40, such means 
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may be formed of any material of appropriate electrical 
insulating and dielectric properties combined with substan- 
tial rigidity and adequate mechanical strength and weather 
resistance to sustain and transmit the cable load to the 
messenger and to maintain the ordered positioning of the 
conductors 30. Accordingly the spacing holder elements 
40 may be variously constructed and arranged for holding 
and spacing engagement with the one or more conductors 
30 and the messenger 20 and whereby installation and 
servicing of the cable assembly may readily be accom- 
plished in the field. 

While thus the structural features of the spacing holder 
means such as 40 may be varied, depending somewhat on 
the material chosen, as for instance in fashioning a laterally 
slotted one-piece hanger or holder from bar stock, a two- 
part clamping type of holder as illustrated by way of ex- 
ample in Figs. 2 and 3, represents a presently preferred 
embodiment and is especially adapted for fabricating by 
a molding process from certain of the available synthetic 
resinous materials. In such instance these messenger and 
conductor holder elements 40 of the overall cable unit or 
assembly each comprises a preferably identical pair of 
rigid strips, bars or clamp halves 41, 41 of non-conducting 
material as above mentioned. They may be composed of 
any of the known or preferred synthetic resinous composi- 
tions selected for both electrical and mechanical strength. 
Materials well suited to the purpose have been found in 
the class of acrylics, such as known under the trade names 
or designations “lucite” and “plexiglas”, whether of the 
clear or the more or less opaque varieties. As indicated 
previously, the holders 40 may be machined or fabricated 
from bar stock including certain natural or prepared woods. 
In the example here shown they are particularly adapted 
for formation by a molding or casting process, to which the 
named synthetic materials are particularly adapted. 
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The holder members 41, Figs. 2 and 3, are of an overall 
vertical length with reference to the installed position of 
the cable as in Fig. 1 to be engaged with the messenger 
20 and, below the latter and in the proper determined 
spaced relation, with one or more electrical conductors 30, 
plus allowance for the reception of transverse intersecur- 
ing means at the respective end portions, beyond the mes- 
senger position at the upper end and beyond the lowermost 
conductor position at the lower end. For cable size and 
voltages such as referred to the spacing between the mes- 
senger and the proximate conductor, and between any 
plurality of conductors, should be not less than 3 inches 
and preferably about 4 to 5 inches or somewhat more, 
measuring between centers of the holding recesses. 

As already noted, the holder elements 40 of the cable 
assembly 10 may be variously shaped and constructed for 
releasable holding engagement with the messenger and 
conductor members 20, 30 of the assembly. In the separable 
clamp form here illustrated as one preferred embodiment 
the two similar opposed bar or plate members 41 each 
have at the inner mutually abutting faces 43 a half-round 
transverse seating recess 47 for each conductor 30, and 
near the upper end a similar but generally smaller mes- 
senger engaging seat 46. The conductor seats 47, of which 
three mating pairs are shown, and the recess pair constitut- 
ing the messenger seat 46, are spaced each from the next 
adjacent to provide the predetermined insulative distance 
for the messenger and conductor members 20, 30 of the 
cable unit or assembly 10 as already described. The sev- 
eral seats are proportioned for firm encompassing engage- 
ment with the respective cable parts. For mechanical pro- 
tection and insured tight clamping the local portion of the 
messenger received in the messenger recess 46 of the clamp 
may be wrapped with ordinary friction tape or the like as 
indicated at 21, Fig. 3. As the conductors 30 for different 


21a 
File History of Hendrix Application 


sizes and types of cable installations may vary in outer 
diameter, the conductor seats 47 may be of a size to ac- 
commodate a range of conductor sizes and are propor- 
tioned in cross-section to receive between them and the 
light insulation 32 of the conductor a cushioning and filler 
sleeve 35 of a resilient composition. The sleeve material 
may be the same as the insulative covering 32 of the con- 
ductors 30 and are split lengthwise, preferably along a 
spiral, diagonal or other non-axial line so that they may 
readily be spread at the slit and applied laterally over the 
conductor when assembling it with the holder clamp. 

In the illustrated example, at the region of the conductor 
seats 47 the main wall or body of the respective clamp bars 
41 is formed with a boss portion around the seat as indi- 
cated at 48. Between the adjacent seats elongate or other 
windage apertures may be provided, as at 44. If desired 
for additional rigidity the mating holder parts 41 may be 
formed with one or more longitudinal ribs 45, Figs. 3 and 
6, along the outer relatively wide faces, opposite the inner 
abuttive faces 43. In references herein to the predeter- 
mined insulative spacing between the Messenger and the 
conductor positions it will be understood that the measure- 
ment is between centers of the respective clamping recesses 
46, 47. 

Lengthwise beyond the upper and lower cable-member 
supporting seats of the holder elements 40 of the cable 
assembly unit 10, that is, at the end portions above the 
messenger seat 46 and below the lowermost conductor re- 
cess 47, the respective clamp parts 41 have aligned aper- 
tures, in the direction at right angles to the axes of the 
messenger and conductor seats 46, 47, to receive the holder 
clamp connecting and securing means such as indicated 
generally at 50. Such means as here illustrated comprises 
threaded bolts 52 having at one end an eyehead 53 and at 
the other end receiving anchor nuts 54. As best seen in 
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Fig. 6, cushion washers of rubberous material desirably 
are installed on the bolts between the holder parts 41 and 
the heads and nuts of the connector bolts. 

The several views of the drawings illustrate installations 
of the self-supporting aerial power cable 10 of the inven- 
tion, each comprising the rigid means for mutually prede- 
terminedly spacing the messenger and the one or more con- 
ductors. 

In the example of Fig. 1 the messenger 20 is elevated and 
anchored at space distances to fixed supports or poles P; 
in this case directly tangently thereto as by means of pole- 
attached fasteners f of conventional or preferred form. 
For standard pole spans generally two of the hanger- 
spacer units 40 are adequate for the described insulative 
spacing of the conductors 30, as shown in Fig. 1 at ap- 
proximately one-third the span distance from each other 
and from the poles P. In such instance the conductor spac- 
ing and ordered arrangement may be maintained at the 
region of the poles by individually anchoring them on stand- 
ard or other pole-carried insulators 7. Or in tangential 
installations hanger-spacer units 40 may be employed at 
or adjacent the poles in lieu of such insulator 2. 

In Figs..7 to 10 examples of cross-arm or other out- 
rigger installation of the aerial cable 10 of the invention 
are shown. In such instance the messenger strand 20 of the 
cable 10 may be secured to the available or specially pro- 
vided cross-arm or lateral extension A on the poles P, as 
by conventional separable clamps 60 with connective U-bolts 
61, 61 straddling or otherwise mounted on the arms A. 
Again depending on the interpole span distance, which may 
be standard or otherwise, the hanger-spacer elements 40 
of the cable assembly are distributed along the messenger 
20 and conductors 30 as appropriate to maintain the pre- 
determined ordering and insulative spacing thereof. Fig. 
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7 shows merely by way of example three hanger-spacers 
40 within the compass of one span. The number may be 
varied as circumstances dictate for a given installation. 
For long spans, or in any case, hanger-spacers 40 may be 
employed at or closely to either or both sides of the poles 
P having the offset or cross-arm form of suspension. 

Fig. 10 illustrates an example of cross-arm suspension 
wherein one of the hanger-spacers 40 like those of the 
other views is employed for suspension of both the mes- 
senger 20 and the conductors 30 upon the cross-arm A. 
Here « special yoke-plate 65 is provided, having ears 66 
adapted to receive the upper end of the hanger-spacer 40 
between them and apertured for passage of an anchoring 
bolt 67 at the location of the upper hanger-spacer con- 
nector 50 of the earlier views. The yoke-plate 65 in turn 
is attached to the cross-arm A as by U-bolts 68. 

The aerial cable installation method of the invention 
comprises the establishing of the described predeterminedly 
spaced and rigid supportive relation for the one or more 
conductors 30 having the relatively light or primarily 
merely weather-protective coat 32 as herein disclosed by 
way of example, and for the messenger 20 with respect to 
the conductors. The conductors 30 in the usual case of a 
plurality of two or three thereof are maintained in sub- 
stantial uniform interrelation through the length of the 
eable and in the same order throughout. Thus for a three- 
phase cable they are automatically identified positionally, 
as to phase, by the vertical position in the cable, where they 
may be referred to as “top conductor phase”, “middle con- 
ductor phase” and “bottom conductor phase”. Thus any 
phase is instantly recognizable at any point along the cable, 
without special marking of any sort. 

The installation method comprises the establishing of 
the stated predetermined insulative spaced relation for the 
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conductors either before or after the field installation of 
the messenger element of the cable upon the poles or other 
span-determining elevated supports. In some instances, a5 
for open and more or less flat country, the entire assembly 
or cable unit comprising conductor or conductors, mes- 
senger and rigid insulative hanger-spacer means may be 
completed at the factory. For other locations, as where 
tree or other interferent conditions are likely, or in con- 
gested areas, the cable assembly may be completed in the 
field. A characteristic procedure under the invention is to 
install the messenger 20 on the poles or other supports P, 
tensioning it and fastening it as by the means f of Fig. at 
or 60 or 66 of Figs. 7 to 10. Then the top phase, middle 
phase and bottom phase conductors 30 are installed, these 
being “pulled in” all at once, or less than all at a time, or 
singly. The conductors are themselves tensioned to the 
proper sag and fastened at or adjacent the poles or mes- 
senger support points, as by the porcelain or other insulated 
fasteners i of Fig. 1 or as by the arm-carried means of 
Fig. 10. The interconnecting conductor and messenger 
hanger-spacer cable elements 40 are applied in appropriate 
number and horizintal spacing to complete the cable by 
mechanically joining the conductors to the messenger and 
simultaneously insulatively spacing the conductors from 
each other and from the messenger, in the phase-identify- 
ing ordered arrangement, as already described. The nam- 
ber of such interconnective holder elements 40 per span 
may be varied depending on the span length and conductor 
size, the examples of two and three respectively in Figs. 1 
and 7 being merely illustrative and not to scale as to hori- 
zontal distribution. 

My self-supporting aerial power cable invention either 
as to structure or method is not limited to the embodiments 
and steps as illustrated or described herein by way of ex- 
ample, its scope being pointed out in the following claims: 
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19,763 
IN THE UNITED STATES PATENT OFFICE 


In re application 
William L. Hendrix 
Executed August 3, 1951 


For Serr-Supportinc AERIAL 
Case System, MerHop 
AND Means 


The Commissioner of Patents 
Washington, D. C. 


Sir: 
SusstTiTore OaTH 


County or SUFFOLK, 
CoMMONWEALTH OF MasSACHUSETTS, SS. : 


Wiuiam L. Henprix, being sworn, deposes and says he 
is a citizen of the United States of America and a resident 
of Brighton, County of Suffolk and Commonwealth of 
Massachusetts, and that he is the Hendrix the applicant 
in the annexed application and who did sign and make oath 
to the same on or about August 3, 1951; that he verily 
believes himself to be the original, first and sole inventor 
of the improvement in Sexr-Supportine AERIAL CaBLE 
System, MErHop anp Means described and claimed in said 
executed and hereto annexed application; that he does not 
know and does not believe that the same was ever known 
or used before his invention or discovery thereof; or 
patented or described in any printed publication in any 
country before his invention or discovery thereof; or more 
than one year prior to the date hereof; or in public use or 
on sale in the United States for more than one year prior to 
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the date hereof; that said invention has not been patented 
or caused to be patented in any country foreign to the 
United States on an application filed by him or his legal 
representatives or assigns more than twelve months prior 
to the date hereof; and that no application for patent on 
said improvement has been filed by him or his legal repre- 
sentatives or assigns in any country foreign to the United 
States. 


/s/ Wu.» L. Hexper 


Sworn to and subscribed before me this 1st day of 
October, 1951. 


/s/ Ceua L. TowxE 
Notary Public 


19,763 
SOLE 


OATH, POWER OF ATTORNEY AND PETITION 


Being duly sworn, I, Wu.uaM L. Hexperx, depose and say 
that I am a citizen of the United States of America and a 
resident of Brighton, County of Suffolk and Commonwealth 
of Massachusetts; that I have read the annexed specification 
and claims and I believe I am the original, first, and sole in- 
ventor of the invention or discovery entitled Szur-Surrort- 
mG Azgut Caste System, Mernop axp Mzays described 
and claimed therein; that I do not know and do not believe 
that this invention was ever known or used before my in- 
vention or discovery thereof, or patented or described in 
any printed publication in any country before my invention 
or discovery thereof, or more than one year prior to this 
application, or in public use or on sale in the United States 
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for more than one year prior to this application; that this 
invention or discovery has not been patented in any country 
foreign to the United States on an application filed by me 
or my legal representatives or assigns more than twelve 
months before this application; and that no application for 
patent on this invention or discovery has been filed by me 
or my representatives or assigns in any country foreign 
to the United States. 


And I hereby appoint Emery, Booth, Townsend, Miller 
& Weidner, (Registration No. 6145), a firm composed of 
Irving U. Townsend, Lexis A. denes, Lawrence G. Miller, 
Henry M. Weidner and Irving U. Townsend, Jr., and the 
members of said firm severally, all having offices at 50 
Congress Street, Boston 9, Massachusetts, and their duly 
appointed associates, my attorneys, with full power of sub- 
stitution and revocation, to prosecute this application and to 
transact all business in the Patent Office in connection there- 
with. 

Wherefore I pray that Letters Patent be granted to me 
for the invention or discovery described and claimed in the 
annexed specification and claims, and I hereby sign my 
name to the annexed specification and claims, oath, power 
of attorney, and this petition. 


Inventor /s/ Wiuram L. Henprrx 
60 Sutherland Road 
Post Office Address ) Brighton, M eae 


State of Massachusetts 
County of Suffolk 


Signed and sworn to before me this 3rd day of August, 
1951. 


/s/ Cetra L. Towne 
(Seal) Notary Public 
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POL-90 Cl 
Rev. 
DEPARTMENT OF COMMERCE 
Unsrrep Stratss Parent OFFicE 
WasHincTon 
ADDRESS ONLY All communications respect- 
THE COMMISSIONER OF PATENTS ing this application should 
WASHINGTON 25, D. C. give the serial number, date 
of filing, and name of the 
applicant. 
Mailed Aug. 24, 1956 
Paper No. 11 
Applicant: William L. Hendrix 
Ser. No. 250,003 
Filed October 5, 1951 
For Sexr-Surportrmse 
Arzu. Caste System, 
Merxop anp Means 


Emery, Booth, Townsend, 

Miller and Weidner 
79 Milk Street 
Boston 9, Mass. 
Please find below a communication 
from the EXAMINER in charge 
of this application. 
/3/ Bosernt C. Warsox 
Commissioner of Patents. 


Responsive to amendment filed August 10, 1956. 
Claims 1-14 are in this case. 
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Claim 1 is rejected as indefinite. It is not understood 
what is meant by “as compared with—rated voltage”. 


Claims 1-3 and 10 are again rejected as substantially 
met by Vail, of record, who shows an aerial cable having 
insulative support and spacer elements placed at prede- 
termined positions on the span, said support and spacer ele- 
ment supported by a messenger cable B. The conductor W 
and the messenger cable are spaced from each other at 
an insulative distance. Whether or not the conductors have 
a light insulative coating is merely a matter of choice which 
produces no new and unobvious results. The term “light 
insulated conductors” is meaningless in view of the use of 
wires that have all types and thicknesses of insulation. 


Claim 11 is again rejected as alternative the term “one 
or more” is alternative. A single embodiment of the inven- 
tion should be claimed in a single claim. 


Claims 11-14 are again rejected as unpatentable over 
Vail in view of Fletcher, of record. No invention would be 
involved substituting the spacer of Fletcher for the spacer 
of Vail. 


Claims 11-14 are further rejected as unpatentable over 
Fletcher, of record, who shows a spacer element made of 
insulating material (page 1, line 97-page 28, line 4), said 
spacer having laterally opposed clamp bars, said clamp bars 
having opposed recesses defining through seating aper- 
tures for cables, and resilient split sleeves disposed within 
the recesses (line 59, page 1). A messenger cable could be 
clamped with one of seating apertures without involving 
invention. 


Claims 1-3 and 10-14 are rejected. 
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Claims 49 stand withdrawn as not readable on the 
elected invention. 
This action is made FINAL. 


/s/ DLC 
DLClay -ap 


HENDRIX WIRE & CABLE CORP. 
19 Watson Steger - CO 6-5240 
Bostor 18, MassacHUSETTS 


Hendrix Aerial Cable up to 
15,000— Insulated Power 
cables up to 5,000 volts. 


Vinyl Covered Line Wires— 
Triplexed Service Drop Cables— 
Tree Wires up to 15,000 volts 


[Emblem] 


AFFIDAVIT 


I, William L. Hendrix, of Boston, County of Suffolk, Com- 
monwealth of Massachusetts, Treasurer of Hendrix Wire 
& Cabie Corp., upon oath depose and say as follows: 


1. I have been engaged as research engineer, manufac- 
turer and distributor of electrical conductors, both 
copper and aluminum, for a period of 23 years, during 
which period I was associated with Anaconda Wire & 
Cable Co., The Okonite Co., Hesco Products Co. and 
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Hendrix Wire & Cable Corp. Since June, 1951 I have 
been actively engaged in managing the business of 
Hendrix Wire & Cable Corp., which manufactures and 
distributes insulated electrical conductors, for use 
principally on electrical power distribution circuits. 
In connection therewith I have developed a new and 
novel aerial cable for distribution of electric power. 
This aerial cable consists of a messenger and insulated 
phase conductors assembled and spaced by the use of 
molded plastic separators of novel design. To the 
knowledge of your affiant no other similar aerial cable 
for distribution of electric power exists. 


. Hendrix Aerial cable is novel in the following re- 
spects: 
a. It is assembled and spaced in the field. 


b. The plastic separators provide continuous physical 
separation of phase conductors and the messenger 
and, while holding them in close proximity, never- 
theless provide insulative spacing and at the same 
time provide adequate strength for supporting the 
phase conductors to the messenger at regular in- 
tervals. 


c. The thickness of insulation on phase conductors 
is reduced by approximately 50% of that of con- 
ventional type aerial cable which consists of fully 
insulated conductors which operate in contact with 
each other and the messenger. 


a. No electrical shielding (metallic tape wrapped 
over each conductor) is needed because of the uni- 
form continuous spacing which is part of Hendrix 
aerial cable. 
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e. The weight of Hendrix aerial cable per circuit 
ft. is materially reduced and in certain sizes re- 
duced as much as 50%. 


f. Hendrix aerial cable is much more easily in- 
stalled than conventional type aerial cable. The 
material cost of Hendrix aerial cable is greatly 
reduced over that of conventional type aerial cable 
because the design allows reduced insulated thick- 
nesses and eliminates the need for shielding tapes 
and expensive coverings overall. 


g. Hendrix aerial cable can be worked “hot” 
(while energized electrically) which eliminates the 
necessity of shutting off the power in the circuit. 
This can be done under the same safety rules as 
used by utilities on open wire circuits and can be 
done with the same personnel, no specialists such 
as cable splicers being required. 


h. Hendrix aerial cable provides phase identifica- 
tion by position in the separators without special 
marking of conductors for identification. 


4. Hendrix aerial cable uses a completely new and novel 
design and has proven economical and practical for 
use on electric power distribution and feeder circuits 
such as are commonly used by electric utility compa- 
nies throughout the United States. 


The following is a list of electric utility companies 
carrently using Hendrix aerial cable for primary 
distribution, that is distribution of voltages in excess 
of 2,000 volts. 
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Customer 

Ashburnham (Mass.) Municipal 
Light Dept. 

*Attleboro (Mass.) Electric Com- 
pany 

Baltimore Gas & Electric Co. 

Bangor (Maine) Hydro-Electric 
Co. 

Blackstone Valley (R. I.) Gas & 
Electric Co. 

Bristol, Virginia Utilities Board 

Burlington (Vermont) Electric 
Light Dept. 

Brown Company (Berlin, N. H.) 

Central Maine Power Co. 


Central Vermont Public Service 
Co. 

Chicopee (Mass.) Electric Light 
Dept. 

Cleveland Electric Iuminating 
Co. 

Connecticut Light & Power Co. 

Consumers Power Company, 
Michigan 

Dayton Power & Light Co. 
(Ohio) 

Detroit Edison Company 

Dowagiac, Michigan Light Dept. 


Total Circuit Ft. 
Purchased 
5,000 volt 15,000 volt 


3,300 
3,800 
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Customer 

Exeter & Hampton (N. HL) 
Electric Co. 

Fitchburg (Mass.) Gas & Elec- 
tric Co. 

Georgetown (Mass.) Manicipal 
Light Dept. 

Harbor Springs (Michigan) 
Electric Dept. 

Hartford Electric Light Co. 

Holden (Mass.) Municipal Light 
Dept. 


Tiincis Power Company 
Jersey Central Power & Light 


Lynn (Mass.) Gas & Electric Co. 
Middleboro (Mass.) Gas & Elec- 
trie Dept. 
*Narragansett (B. L) Electric 
Co. 
Niagara Mohawk Power Corp. 
(Bome, N. Y.-) 


Total Circuit Ft. 
Purchased 
5,000 volt 15,000 volt 


6,300 


1,000 
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Customer 
Norwood (Mass.) Municipal 
Light Dept. 
Patchogue (N. Y.) Electric Light 
Co. 


Pennsylvania Electric Company 

Philadelphia Electric Co. 

Piqua (Ohio) Municipal Power 
Dept. 

Public Service Company of New 
Jersey 

Public Service Company of 


Indiana 

Rowley (Mass.) Municipal Light 
Dept. 

Shrewsbury (Mass.) Municipal 
Light Dept. 

So. Norwalk (Conn.) Electric 
Works 

Suburban Electric Co., Malden, 
Mass. 

Taunton (Mass.) Municipal 
Lighting Plant 

Templeton (Mass.) Municipal 
Light Dept. 

Toledo (Ohio) Edison Co. 

United States Department of the 
Interior, National Park Ser- 
vice, Eastern Office, Phila- 
delphia 


Total Circuit Ft. 
Purchased 
5,000 volt 15,000 volt 
5,000 


500 
9,078 
40,350 


900 


5,900 
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Total Circuit Ft. 
Purchased 
Customer 5,000 volt 15,000 volt 

United Llominating Company 

(Connecticut) 1,700 
Western Massachusetts Electric 

Co. 30,500 
Worcester (Mass.) County Elec- 

trie Co. 8,100 


389,215 87,630 


* Properties of the New England Electric System. 


/s/ Wiis L. Henpert 
William L. Hendrix 


Subseribed and sworn to before me this 26th day of No- 
vember, 1956. 
/s/ Canes O. (egible) 
Notary Public 


AFFIDAVIT 


I, John J. O’Brien of Providence, State of Rhode Island, 
upon oath depose and say as follows: 


1. Ihave for 28 years been connected with The Narra- 
gansett Electric Company, having served as Engineer 
and Superintendent, and I am currently the Super- 
intendent of Distribution and Transmission in charge 
of all construction operation and maintenance of all 
overhead and underground distribution and transmis- 
sion lines, including installation of aerial cable. 
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2. Since 1952 The Narrangansett Electric Company 
under my direction as Superintendent of Distribution 
and Transmission has installed Hendrix aerial cable 
as manufactured by Hendrix Wire & Cable Corp., said 
aerial cable consisting of a messenger, insulated phase 
conductors and molded plastic separators. 


3. The Narragansett Electric Company has had Hen- 
drix aerial cable in continuous operation since 1952 and 
has experienced no difficulty whatsoever with it despite 
severe weather conditions such as high winds of hurri- 
cane force, snow, sleet, ice and electrical storms. 


4. In my experience using all types of aerial cable 
I have found that Hendrix aerial cable has the fol- 
lowing advantages over other types: 


A. Electrical connections can be made to the cable, 
such as transformer and branch circuit taps with- 
out interrupting power service provided by the 
ordinary line crews observing the same safety 
regulations as apply to work on open wire circuits. 


B. It is installed more easily and at much less ex- 
pense than for all other types. 


C. It provides constant identification of the phase 
conductors at all times without the necessity of 
special conductor markings. 


D. It is much lighter in weight (in certain sizes 
approximately 50% lighter) and therefore places 
less stress on the pole plant. 


E. It provides equal circuit continuity protection 
through trees with other types of aerial cable with- 
out additional tree trimming costs. 
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F. Savings can be accomplished sometimes in 
excess of 50% in higher voltages by the use of 
Hendrix aerial cable because of lower material 
costs and lower installation expense. 


5. It is my considered judgment based on my experi- 
ence in the use of aerial cable that Hendrix aerial 
cable is a completely new and novel design for the dis- 
tribution of electric power. 


/s/ Joux J. O’Barex 
John J. O’Brien 


Subscribed and sworn to before me this 26th day of No- 
vember, 1956. 
/s/ RaxMoxD S. WoRBEEG 
Notary Public 
My Commission Expires June 30, 1961 
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File No. 19,763 
Paper No. 13 


IN THE UNITED STATES PATENT OFFICE 
In re application 
William L. Hendrix 
Serial No. 250,003 
Filed October 5, 1951 


For Seir-Suprortmne AERIAL CABLE 
SysTEM, MerHop anD Mzans 
Div. 69 
Mail Div. Feb. 25, 1957 


Boston 9, Massachusetts, February 21, 1957 


The Commissioner of Patents 
Washington, D. C. 
APPEAL 
Sir: 
Applicant hereby appeals to the Board of Appeals from 
the decision of the principal examiner finally rejecting 
the claims, 1 to 3 and 10 to 14. 


It is understood that the Proposed Amendment filed 
February 20, 1957 will be entered, so that the Appeal 
will be based on substituted claims 15 to 22 inclusive. 


The statutory appeal fee of $25.00 is presented here- 
with. 
An oral hearing is requested. 
Emery, Booru, TowNsEND, Miter & WEDNER 


/s/ Rosert A. TowNsEND 
Attorneys for Applicant 
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File No. 19,763 
Paper No. 20 


IN THE UNITED STATES PATENT OFFICE 


In re application 
William L. Hendrix 
Serial No. 250,003 
Filed October 5, 1951 


For Sexr-Scprostise AERIAL 
Casts, System, Mernop 
asp Meaxs 
Div. 8 
Mail Room Oct. 21, 1958 


PROPOSED AMENDMENT UNDER RULE 116 
In the claims: 
Caneel claims 15-22 and substitute the following: 


23. A self-supporting aerial electric power distribution 
cable adapted to carry at least 2,000 volts and comprising 
a supporting messenger, 2 plurality of electrical conductors 
associated in a single circuit and having each an insulative 
sheath of approximately one-half the thickness standard 
with and necessary to cables of like capacity and whose con- 
ductors are ordered in contact with each other, means for 
the aerial support of said messenger and conductors, and a 
plurality of rigid light weight hanger-spacer elements of 
insulating material longitudinally distributed along the 
messenger between said aerial support means and including 
opposed interfitting releasably clamped members providing 

el conductor seats predeterminedly spaced trans- 
versely of the cable, said seats supportively receiving the 
conductors in identifying ordered arrangement and openly 
spacing the conductors from each other and from the mes- 
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senger at insulative distances calculated with respect to 
the rated voltage and the conductor sheaths to afford by the 
spacing essential electrical isolation for the individual con- 
ductors. 


24. A plural-conductor self-supporting aerial cable 
adapted for at least 2,000 volts electric power distribution 
and comprising at least a pair of conductors individually 
weather protected with electrical insulation of a thickness 
greatly reduced from that standard with and necessary to 
eables of like capacity and whose conductors are ordered 
in contact with each other, a paralleling supportive mes- 
senger element, a plurality of hanger-spacer elements posi- 
tioned at selected intervals along the messenger, each said 
hanger-spacer element having interfitting light weight rigid 
insulative members mounting transverse seating forma- 
tions individually holding the conductors separately spaced 
at distances calculated to afford them essential electrical 
isolation, and means for releasably clamping said mes- 
senger-positioned conductor-holding members in interfit- 
ting relation. 


25. Ina self-supporting aerial electric power distribution 
cable of the class adapted to carry at least 2,000 volts, in 
combination, a supportive messenger strand, means for 
anchoring it at span-defining elevated supports, a plurality 
of conductors associated in a single circuit and having each 
an insulative sheath of a thickness greatly reduced from 
that standard with and necessary to cables of like capacity 
and whose conductors are ordered in contact with each 
other, and a plurality of light weight rigid non-conductive 
hanger-spacer elements positioned along the messenger 
between said anchoring means, said elements including 
members releasably clamped around and mounting resilient 
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sleeves in individual encompassing engagement with the 
messenger and conductors and therepy insulatively main- 
taining them in separately spaced ordered relation. 


26. A self-supporting aerial electric power distribution 
cable system for outdoor overhead installations comprising 
a supporting metallic messenger strand, a plurality of elec- 
trical conductors paralleling and spaced from the messenger 
strand and from each other, the conductors individually 
having an insulative covering of a thickness greatly reduced 
from that standard with and necessary to cables of like 
capacity and whose conductors are ordered in contact with 
each other, means for the aerial support of the messenger 
and conduttors, and a number of rigid insulating light 
weight holder elements distributed lengthwise of the cable 
system and releasably clamped to said messenger and con- 
ductors, said holder elements having seats spaced trans- 
versely of the cable system and in individual encompassing 
engagement with the messenger and conductors, the dis- 
tribution of said elements and the spacing of said seats 
calculated to support said conductors in parallel spaced 
relation and essential electrical isolation between said 
aerial support means. 


97. A self-supporting aerial cable system according to 
Claim 26 wherein the rigid insulating holder elements com- 
prise pairs of laterally opposed clamp members and where- 
in said seats are defined by mating recess formations on 
said members. 


98, A self-supporting aerial cable system according to 
Claim 27 wherein the holder elements are releasably 
clamped by securing means connecting said members for 
lateral alignment of said recess formations and vertical 
spacing of said conductors. 
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29. A self-supporting aerial electric power cable of the 
class adapted to carry at least 2,000 volts and comprising 
a messenger adapted to serve as a sustaining hanger, a 
plurality of electrical conductors of a diameter as appro- 
priate for transmission line voltages, each such conductor 
individually protectively covered with a dielectric coat of 
a thickness greatly reduced from that standard with and 
necessary to cables of like capacity and whose conductors 
are ordered in contact with each other, and a plurality of 
vertical tie clamps distributed along the messenger and 
conductors, each said clamp comprising a pair of mating 
bars of rigid light weight insulating material releasably 
clamped to the messenger and conductors and having op- 
posed transverse formations individually encompassing the 
messenger and conductors and uniformly spacing them ata 


plurality of conductor diameters. 


30. A self-supporting aerial electric power distribution 
cable of the class adapted to carry at least 2,000 volts and 
comprising a messenger adapted to serve as & sustaining 
hanger, a plurality of electrical conductors of a diameter 
as appropriate for transmission line voltages, each such 
conductor individually protectively covered with a dielec- 
tric coat of a thickness approximately one-half that stand- 
ard with and necessary to cables of like capacity and whose 
conductors are ordered in contact with each other, a 
plurality of vertical tie clamps distributed along said mes- 
senger and conductors, said clamps comprising each a pair 
of duplicate bars of rigid light weight insulating material 
with opposed transverse recesses providing through seating 
apertures for the messenger and conductors, said recesses 
being uniformly spaced from each other to an extent equiv- 
alent to a plurality of conductor diameters, and laterally 
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applicable resilient split sleeves on said conductors and in- 
terposed between them and the clamp recesses. 


BEMARKS 


The courtesy of the interview granted applicant’s attor- 
neys by the Examiner in this case is appreciated. 

At the interview a set of draft claims like those herein 
contained was reviewed with the Examiner, and it was 
understood that such claims would be approved for entry in 
the case. 

The proposed claims 23-30 are submitted pursuant to a 
careful review of the application pending oral hearing 
on appeal, and as placing the application in better form 
for such appeal. They are of the same number and sequence 
as the present claims 15-22 to which they substantially cor- 
respond, with the changes as hereinafter pointed out. 

In the rewriting of claims 15 and 18 as claims 23 and 26 
there has been added a recitation of the aerial messenger 
and conductor support means, to present the more com- 
plete aerial cable combination similarly as in claim 17 (now 
claim 25). 

In elaims 23, 24 and 25 (rewritten 15, 16 and 17) there 
is clarifying revision of the recitation of the conductor 
supporting and spacing means, distinguishing as between 
the hanger-spacer elements and the mating conductor seat- 
ing members of those elements, and claim 24 has been 
limited similarly as claim 20 (now 28) to recite means for 
releasably clamping the conductor holding members on the 
messenger. 

In the rewriting of claims 16, 17, 18 and 21 as claims 
24, 25, 26 and 28 a definition of the conductor insulation 
thickness like that in the claims originally presented in 
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the application, and which conforms to the description at 
specification page 7, lines 5 and 6, has again been used. 

It is submitted that the foregoing changes do not ex- 
pose the claims to new grounds of rejection, or raise other 
new issues, neither do they make the claims broader than 
any which has already been considered. Rather, and as was 
agreed at the interview, they merely present essentially 
the rejected claims in better form for consideration on 


appeal. 
Very respectfully, 
Emery, Bootu, Towxsenp, Miter & WEDxER 


/s/ Rosert A. TowNsExD 
Attorneys for Applicant 
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Paper No. 22 
cl 
U.S DEPARTMENT OF COMMERCE 
Patent OFFICE 
WasHINGTOoN 


ADDBESS ONLY All communications respect- 
THE COMMISSIONER OF PATENTS ing this application should 
WASHINGTON 25, D. C. give the serial number, date 
of filing, and name of the 
applicant. 
Mailed Oct. 31, 1958 


Applicant: William L. Hendrix 
Ser.No. 250,003 

Filed October 5, 1951 

For Sexr-Supporrise 


Ager Cas_e SysTeM, 
Mernop asp Means 


Emery, Booth, Townsend, 
Miller & Weidner 

79 Milk Street 

Boston 9, Mass. 


Please find below a communication 
from the EXAMINER ™ charge 
of this application. 
/s/ Boszzr C. Watson 
Commissioner of Patents. 


Besponsive to amendment filed October 21, 1958. 
The amendment filed October 21, 1958 has been entered. 
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Claims 23-30 have been substituted for claims 15-22 as 
placing the claims in better form for appeal. 

While claims 24-29 do not specify that each of the dielec- 
tric cable sheaths is of a thickness of “approximately one- 
half the thickness standard with and necessary to cables 
of like capacity and whose conductors are ordered in con- 
tact with each other”, it is not seen to be a material devia- 
tion from the previously appealed claims since it is stated in 
the Examiner’s Answer that the relative amount of insula- 
tion and the voltage at which the conductors operate are 
of no patentable significance. 

/s/ E. J. Sax 
Examiner 
/s/ DLC 
DLClay :ap 
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IN THE UNITED STATES PATENT OFFICE 


In re application 
William L. Hendrix 
Serial No. 250,003 
Filed October 5, 1951 


For Sexr-Suprortixe AEBIAL 
Casie System, MerHop 
asp Mgaxs 


Div. 69 
AFFIDAVIT UNDER RULE 195 


Robert A. Townsend of Boston, Massachusetts, being duly 
sworn deposes and states as follows: 

He is the individual attorney of the firm of record here- 
in charged with prosecution of this application. 

Prior to the hearing November 25, 1958 in the above 
appeal there was filed the Memorandum to the Board of 
Appeals which, pursuant to the Board’s direction made at 
the hearing, is resubmitted with this affidavit. 

The Memorandum includes a number of paper exhibits 
together with remarks identifying the exhibits and explain- 
ing what they show. 

The exhibits consist substantially entirely of original 
copies or photocopies of publications or portions thereof. 

The articles and publication portions came first to the 
attention of affiant in the course of his preparation for the 
recent oral hearing on appeal. 

Certain of the exhibit materials are of current date, 
and were discovered in the course of a fresh and fall inquiry 
into the facts which underlie the invention, and by which the 
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characterizing novelty thereof may be explained. The re- 
mainder of the exhibits, while of older date, also were pre- 
viously unknown to either applicant or his attorney, despite 
diligent inquiry on the part of both, and were referred to 
them by and on the initiative of persons with whom ap- 
plicant only recently has had commercial dealings. 


/8/ Rosert A. TownsexD 


County of Suffolk ) 
) ss. 
Commonwealth of Massachusetts ) 


Sworn to and subscribed before me, a Notary Public in 
and for the Commonwealth of Massachusetts, this 4th day 
of December 1958. 


/s/ Louts Crayton 
Notary Public 
My commission expires 
Jaly 17, 1965. 
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Paper No. 25 
ahs 


MAILED 

Mar 24 1959 
U. S. PATENT OFFICE 
BOARD OF APPEALS 


Appeal No. 73-88 
Hearing: 
November 25, 1958 
Mailed Mar. 24, 1959 


Ls rae Usrrep Srates Parent OFFICE 


Berore THE Boarp or APPEALS 


Ez parte William L. Hendrix 


— 


Application for Patent filed October 5, 1951, Serial No. 
250,003. Self-Supporting Aerial Cable System, Method and 
Means. 


Emery, Booth, Townsend, Miller & Weidner for appellant. 


Before McCann, Keely, and Brewrink, Examiners-in-Chief. 
Keely, Examiner-in-Chief. 

This is an appeal from the final rejection of claims 1 to 3 
and 10 to 14. Subsequent to the final rejection this appli- 
eation was actively prosecuted and as @ result of this prose- 
cation claims 1 to 3 and 10 to 14 were withdrawn ard claims 


39a 
File History of Hendrix Application 


23 to 30 now appear in the case and are before us for deci- 
sion. The appeal as to claims 1 to 3 and 10 to 14 is dis- 
missed. 

Claim 25 is representative of the appealed claims and 
reads as follows: ; 


25. In a self-supporting aerial electric power distribu- 
tion cable of the class adapted to carry at least 2,000 volts, 
in combination, a supportive messenger strand, means for 
anchoring it at span-defining elevated supports, a plurality 
of conductors associated in a single circuit and having each 
an insulative sheath of a thickness greatly reduced from 
that standard with and necessary to cables of like capacity 
and whose conductors are ordered in contact with each 
other, and a plurality of light weight rigid non-conductive 
hanger-spacer elements positioned along the messenger be- 


tween said anchoring means, said elements including mem- 
bers releasably clamped around and mounting resilient 
sleeves in individual encompassing engagement with the 
messenger and conductors and thereby insulatively main- 
taining them in separately spaced ordered relation. 

The references relied upon by the examiner are: 


Vail 279,289 June 
Fletcher 770,278 Sep. 


References added by the Board of Appeals are: 


Emmons May 
Hobart July 
Nightingale July 
Kunze (Swiss) Feb. 
Fennell (British) Apr. 


In the specification as originally filed appellant points 
out that in various respects including low initial cost and 
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installing ease the open wire forms of power lines for out- 
door use are advantageous and this applies to rural and 
other relatively open territories where tree conditions, con- 
gested areas, neighboring structures, or other factors do 
not interfere. 

It is asserted by appellant that the operation of open 
wire cireuits has proved troublesome under the conditions 
stated in the next preceding paragraph involving more or 
less steady tree trimming or the use of extra long poles to 
raise the wires above the trees. 

To avoid the above mentioned difficulties the modern 
trend in the art has been towards the use of fully insulated 
individual conductors laid in close proximity to each other 
and supported from a continuous upper strand of steel or 
other type of wire known as a messenger by means of 
U-shaped hangers or by a strip of wire wrapped around 
the messenger and conductors. 

Appellant proposes to obtain some of the advantages 
of the older open wire type power line installation and at 
the same time obtain the benefits of the self-supporting 
aerial cable assembly by providing a certain permanent 
and predetermined minimum-maximum spacing between 
eables by means of a plurality of horizontally spaced in- 
sulating hangers (40) suspended from a messenger strand 
(20) and supporting vertically spaced conductors (30). He 
also proposes to use the insulating spacers as 8 means for 
permitting him to reduce the thickness of the insulated 
sheath (32) conventionally used on the conductors. 

It is stated by appellant that the conductors may be made 
of aluminum or copper, which conductors when used in a 
conventional cable rated for 5,000 volts have an insulation 
thickness of 10/64 inches, whereas with the instant system 
the thickness of insulation may be reduced to 5/16 of an 
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inch. In short, the thickness of the insulation may be re- 
duced to half its conventional value. 

Claims 23 to 30 stand rejected as being unpatentable 
over the prior art represented by Vail and Fletcher. 

Vail points out that prior to his time it was conventional 
to use iron or steel wire in the construction of telegraph 
and telephone circuits rather than copper due to the greater 
difference in strength inherent in the former wire. He 
also points out that at this time it was conventional to use 
copper wire as the conductor for submarine and aerial 
cables. He proposes to make the copper wire satisfactory 
for use in overhead telegraph and telephone lines by sup- 
porting such wire or wires from a messenger strand (B) 
carried on insulators f which in turn are fastened to a 
series of horizontally displaced poles (P). A plurality of 
horizontally spaced vertical struts A depend from the mes- 
senger and have attached thereto cross arms b which carry 
the copper conductors. 

Vail points out in the specification that the horizontally 
displaced frames suspended from the messenger between 
the poles serves both to support the wires and prevent 
them from coming into contact with one another. 

Fletcher discloses a rack to be used for supporting any 
number of wires or cables. He states that his rack is made 
of two parts (1 and 2) which have a plurality of openings 
into which are inserted separate insulators (3) made from 
materials such as porcelain, glass, rubber, mica, etc. He 
points out that the openings in the rack are of sufficient 
diameter to prevent any laterial or shifting movement of 
the two parts of the insulater and that the two members 
of the rack are united at their ends by bolts (4). He also 
points out that the racks may be secured on a wall, ceiling, 
or other convenient place of attachment by means of bolts, 
nuts, etc. as shown in Fig. 2. 
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In the rejection the examiner takes the position that the 
claims relating to the electrical distribution system do not 
patentably distinguish over Vail. It is alleged by the ex- 
aminer that the statement in the claim relative to the 
voltages is a matter of choice or design involving such 
well-known parameters as the amount of insulation and 
other factors which are well known to an engineer. 

With respect to the statement in the claims that the con- 
ductors are associated in a similar circuit the examiner takes 
the position that this limitation merely states an obvious 
use of electrical conductors. 

Relative to the claims which are directed to the support- 
ing member per se the examiner contends that these claims 
do not distinguish over Fletcher, or Vail modified by 
Fletcher. 

Regarding appellant’s assertion that the term ‘aerial 
cable’ has come to mean in the art an electric power distri- 
bution system, the examiner submits that no such under- 
standing has arisen and that the art does not recognize a 
distinction between cables for power distribution and those 
used in communication systems. 

Appellant in his brief introduces definitions of what he 
considers to be an aerial cable as well as certain structural 
limitations which he considers to be implicit in the term 
‘aerial cable.’ 

He urges that Vail lacks the following essential elements 
recited in the instant claims: 

(1) An aerial electric power distribution system. 


(2) A cable having an insulating sheet of approximately 
one half the thickness standard with and necessary 
to cables of like capacity whose conductors are or- 
dered in contact with each other. 
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(3) Conductors of mechanical strength and electrical ca- 
pacity appropriate to electrical power distribution; 
or of insulated conductors; or of shielded conduc- 
tors; or of conductors having phase identification ; 
or of conductors associated and connected to a simi- 
lar three-phase circuit. 

(4) Duplicate light weight rigid hanger-spacer members 
of insulating material. 

(5) Parallel conductor seats predeterminedly spaced 


transversely of the cable and supportively receiving 
the conductors in identified ordered arrangement. 


Additionally, he urges that everything said about the fail- 
ure of Vail to meet the terms of claims involving power 
distribution systems is also applicable to the claims in- 


volving the spacer members per se. 

With respect to the Fletcher patent appellant takes the 
position that this reference does not teach a self-supporting 
electric power distributing cable designed to carry 2,000 
volts or power distribution conductors; or an overhead 
messenger support for such aerial electrical distribution 
cable; or means for attaching conductors to said overhead 
messenger strand. Additionally he urges that Fletcher also 
lacks information about the size and composition of the 
aerial electric power distribution cable conductors or about 
insulating them; or about shielding them; or about properly 
distinguishing them as to phase. 

In the reply brief appellant argues that the rack or 
frames of the basic reference are not rigid, are not of 
insulating material, and do not have sleeves for supporting 
the conductors. He urges that upright a and cross arm b 
of this reference do not and could not provide rigid sup- 


dta 


File History of Hendrix Application 


port for heavy insulated power transmitting conductors in 
the number and arrangement indicated by Vail’s telephone 
wires and under the operative conditions above mentioned 
there can be but one point of connection between the afore- 
said upright @ and cross arm db and furthermore that no 
means for fastening these members together even at the one 
point is discussed in this reference. He contends that the 
wooden frames of this reference are not “insulating means” 
in the sense that that term is used in the instant claims. 
He submits that the only kind of insulating material that 
can be ascribed to Vail is the spacing of the telephone wires 
W to prevent them from coming into contact with one 
another. 

Regarding the combination of references he takes the 
position that Fletcher’s structure simply could not be used 
in the system of Vail since Fletcher lacks the “upright cross 
arms and wire fastening pins of Vail or any equivalent 
means upon which any number of copper wires may be 
strung in support.” He farther argues that Fletcher’s rack 
bars (1) and (2) could not clamp the conductor in the 
messenger supported environment. 

With respect to the examiner’s contention that no under- 
standing has arisen in the art recognizing any distinction 
between cables used for power distribution or those used 
in communication systems, appellant takes the position that 
the term “electric power distribution” has a definite and 
specific meaning in the art and to support this position 
he refers to the publication “Okolite-Okoprene Self-Sup- 
porting Aerial Cables” of record in this case. 

Appellant admits that he is aware that pairs of telephone 
wires are grouped, that assemblies of aerial conductors 
have been called aerial cables by telephone companies. He 
asserts, however, that in such communication wire assem- 
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blies the wires are in substantial contact and fully insulated. 
He contends that the term “aerial cable” has never been 
applied to a random number of bare, contact-free, telephone 
wires such as disclosed in Vail any more than it has to 
open wire electric power distribution systems. 

Appellant contends further that the claims must be con- 
strued in the light of the specification and when so construed 
the term insulating has a specific meaning as well as the 
other terms used therein. 

It is further pointed out by appellant that the age of 
the reference and the failure of workers in the art to pro- 
duce the claimed arrangement of conductors and supports 
is evidence of invention. 

We have reviewed claim 23 and the references in the 
light of appellant’s and the examiner’s remarks and as a 
result of our review find that Vail discloses a self-support- 
ing electric power distribution system comprising @ sup- 
porting messenger B, a plurality of electrical conductors 
W, any two of which will be associated in a single commu- 
nication circuit, any two of which together with a ground 
connection will form the well known simplex circuit of the 
communication art and any four of which taken together 
form the well known phantom circuit of this art. 

Likewise the basic reference discloses means, poles P, 
for the aerial support of messenger strand B; a plurality 
of hanger spacer elements A-A which may be properly 
defined by the broad, indefinite, and relative, terms “rigid,” 
“light weight” and “insulating” and which are distributed 
along the messenger between the aerial support means P 
and which hanger and spacer elements including the con- 
ventional glass petticoat or split ceramic insulator of the 
communication art which act as seats and which receive, 
support, and space the conductors in identified ordered ar- 
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rangement from each other and from the messenger as 
recited in this claim. 

It is obvious from our application of the reference to the 
claim that the former does not disclose: 


(1) Aline adapted to carry 2,000 volts. 


(2) Conductors provided with a sheath of insulation hav- 
ing a width equal to one half the thickness which the 
conductors would require if the insulating sheaths 
of the conductors were placed in contact with each 
other. 


(3) Opposed interfitting releasably clamped members 
provided parallel conductor seats. 


In order to evaluate these differences to determine the 
presence or absence of invention we must look at the refer- 
ences and the practices in the electrical art at a time just 
prior to appellant’s entry into the field as well as certain 
physical laws well known to one with a rudimentary know!l- 
edge of physics which we consider encompassed by the 
term skill of the art. 

One having skill of the art would in our opinion be cog- 
nizant of the fact that a power cable or line has both elec- 
trical and mechanical aspects which must be considered in 
designing the line, the electrical aspect, among other vari- 
ables, depending on: line voltage, resistance, inductance, 
capacitance, power factor, length of line and the arrange- 
ment of the conductors; while the mechanical factors would 
depend on weight of the line and insulators, wind velocities, 
ice and snow conditions, spacing of conductors and towers, 
poles, trusses or whatever supports the insulators as well 
as other variables. 

Turning now to the line voltage the designer would re- 
alize that for a given value of voltage the respective con- 
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ductors regardless of their array (linear, triangular, or 
quadrangular) must have dielectric material between them 
which has low leakage and have sufficient dielectric strength 
to prevent breakdown of the material. For example, if the 
conductors are bare and spaced apart by an air dielectric 
which has a breakdown strength of about 20,000 volts/inch 
and the voltage between conductors is 60,000 volts the mini- 
mum spacing between the conductors must be equal to or 
greater than 3 inches, assuming there is no sag or sway 
in the conductors, i.e. the spacing between the conductors 
is maintained constant as for example by the frames A of 
Vail or the spacers 40 of the instant drawing. 

Similarly the routine designer is cognizant of the fact 
that if the conductors mentioned in the next preceding para- 
graph are to be brought closer together than 3 inches he 
must replace the air dielectric by one which has a greater 
dielectric strength than air. For example, if the designer 
has available a dielectric with a strength of 120,000 volts/ 
inch the spacing need be only slightly greater than half an 
inch. 

Likewise the designer may use a laminated dielectric in 
which the layers of the dielectric have different dielectric 
strengths as for example air and rubber. In this case the 
minimum spacing will be determined by the dielectric 
strengths and the thicknesses of the layers of the laminated 
dielectric, the spacing varying between an upper limit 
required for air alone and a lower limit set by rubber alone. 
Examples of the laminated dielectric structure are found on 
the streets of most of the cities of this country. Power 
distribution is usually achieved by placing conductors cov- 
ered with a layer of rubber and an outer sheath of tarred 
braided fabric on the cross arms of poles. The laminated 
dielectric between conductors in such transmission lines 
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consists of a layer of rubber, a layer of tarred fabric, a 
layer of air, a layer of tarred fabric, and a layer of rubber. 
It is our opinion that the examiner’s comment relative to 
a particular line voltage being a matter of choice and the 
thickness of the insulation conforming to proper engineer- 
ing practice is a terse manner of indicating that the limi- 
tations in subparagraps 1 and 2 are lacking in patentable 
significance because they merely represent the application 
of conventional design parameters to a particular trans- 
mission line layout in the manner we have indicated above 
rather than the use of the inventive faculty. We are in full 
accord with the examiner’s views on these limitations. 

Likewise we are in accord with the examiner’s contention 
that it would be uninventive to substitute for the conductor 
supporting’ insulators of Vail the insulation racks of 
Fletcher. The pin and glass petticoat insulator of the 
communication art performs the functions of supporting, 
insulating, and fixedly spacing the conductors relative to 
each other and to the cross arm. The insulator racks of 
Fletcher perform precisely these same functions. Conse- 
quently, to remove the pin and glass insulators of Vail and 
fasten to each of the cross arms of this reference insulation 
racks of the form shown in Fig. 2 of Fletcher but with 
enongh seats properly spaced to receive the conductors on 
each cross arm of the former reference would involve ex- 
changing old devices to obtain the same result, and without 
producing any new, unexpected, or unobvious result in the 
claimed combination. 

When the device of Vail is modified in the manner 
specified in the next preceding paragraph the racks of 
Fletcher provide interfitting members 1,3; 2,3; releasably 
clamped by bolts 4 and providing conductor seats between 
the halves of members 3. 
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No patentable significance has been attached to the terms 
“electric power distribution cable” or “in identifying or- 
dered arrangement” used in the claim. 

Inasmuch as any electrical device consumes power the 
line connected to it for supplying power may be properly 
designated as a power distribution conductor. 

The dictionary meaning of the term cable is “an in- 
sulated conductor or flexible built-up conductor for trans- 
mitting a current.” This definition obviously is descriptive 
of the structure of Vail since each conductor is insulated 
from every other by air; and would also be descriptive of 
the structure of Vail modified in the light of conventional 
practice in the art before appellant entered the field of 
using laminated dielectrics such as air and rubber as in- 
sulation between conductors. 

The second quoted term in our opinion is ineffective 
to distinguish from the reference for any of the following 
reasons: 


a—The row and column in which any conductor of Vail 
appears not only places it in an ordered arrangement 
(5 X 6 in Fig. 1 of the reference) but also identifies 
it. 


b—Placing a conductor in a particular row and column 
and maintaining it in this position is poor engineer- 
ing practice and results in an inferior line or cable. 
The reactance of a transmission line (inductance and 
capacitance) is decreased by transposing the con- 
ductors. For example, the conductors of a trans- 
mission line may be so arranged that they appear 
at the apices of an equilateral triangle formed by 
drawing lines between the conductors in a single 
vertical plane at right angles to the conductors. At 
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an initial position conductor 1 may be at the upper 
apex and conductors 2 and 3 at the right and left 
lower apices respectively. A mile or more farther 
along the conductors may be transposed to reduce 
the reactance of the line, conductor 3, now appearing 
at the top of the triangle and conductors 1 and 2 
appearing now at the right and left apices respec- 
tively. This process of transposing the conductors 
is continued to the end of the line consequently a 
person viewing the transmission line at a particular 
position cannot tell which conductor or phase 0c- 
capies which apex of the triangle. This difficulty is 
avoided in the art by tagging the conductors or color 
coding the insulation for each conductor. In the in- 
stant transmission line or cable as well as in the 
line or cable of Vail conductor number or phase can- 
not be used if the conductors are transposed in ac- 
cordance with accepted engineering practice. How- 
ever, if such practice is not used any arbitrary 
position may be assigned to the conductors of any 
particular cireuit in either the reference or instant 
cables. 


Accordingly we will sustain the rejection of claim 23. 

Claim 24 is much broader than claim 23 since the former 
omits the specific thickness for the insulating sheath of the 
cable. Consequently the claim likewise fails to patentably 
distinguish over the prior art. 

The means for releasably clamping the conductor holder 
members in interfitting relationship finds response in the 
bolts 4 of Fletcher. 

Accordingly we will sustain the rejection of this claim. 
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Claims 25 and 26 differ from claim 24 in the statement 
that the hanger spacer elements include members releasably 
clamped in encompassing engagement with the messenger. 

In our opinion this limitation does not patentably dis- 
tinguish over the prior art. Vail discloses one mode of 
fastening the vertical struts a to the messenger. Other 
modes of fastening struts to the messenger would be ob- 
vious to one skilled in the art as for example splitting the 
ends of the struts, inserting the split end of the strat 
and a split insulator if necessary over the messenger and 
pulling the separate parts of the ends of the strut to- 
gether with bolts and nuts. This is essentially Fletcher’s 
suggestion and the modification of Vail merely involves 
following the suggestion of Fletcher since no new or un- 
obvious result is produced in Vail’s system by the pro- 
posed modification. 

Accordingly we will sustain the rejection of claims 25 
and 26. 

Claim 27 adds to claim 26 a limitation that the rigid 
insulating holder comprises pairs of laterally opposed 
clamp members which find response in members 1-2 of 
Fletcher, and seats which are defined by mating recess 
formations on the members which find response in the 
apertures in members 1-2 which mate with members 3. 

Accordingly we will sustain the rejection of this claim. 

Claims 29 and 30 differ from the previous claims in 
the recitation of vertical tie clamps. 

It is our view that this limitation does not patentably 
distinguish these claims over the prior art. Vail’s spec- 
ification page 1 lines 81-90 describes other modifications 
of his device that are not illustrated in the drawing. One 
of the modifications uses several uprights ¢. Mounting 
racks such as shown in Fig. 2 of Fletcher on Vail’s up- 
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rights and spacing the rubber seats of the rack to support 
an adjoining column of conductors and one of the mes- 
senger strands mentioned in lines 87-88 of Vail is an ob- 
vious extension of the teaching of this reference suggested 
by the structure of figure 3 of Fletcher wherein each of 
the sets is supported both laterally and vertically. 

Furthermore the arrangement of the rack is dictated 
by the arrangement of the conductors which the routine 
designer selects as appropriate to @ particular transmis- 
sion line layout. 

Accordingly we will sustain the rejection of these claims. 

We are unimpressed by appellant’s comments regarding 
the meaning that should be attached to the term electric 
power distribution cable, and his contention that the broad 
terms used in the claims must be given a restricted mean- 
ing in the light of the instant specification. It is well 
established that the terms used in the claims of a case 
pending in the Patent Office will be given the broadest 
interpretation which they will reasonably support, and 
furthermore that limitations will not be imported from 
the specification into the claims to distinguish them over 
the prior art. 

We find no distinction along the lines suggested by ap- 
pellant between power and communication cables. The 
American Standard Definitions of Electrical Terms pub- 
lished by the American Institute of Electrical Engineers 
defines a power cable as a 


“stranded conductor (single-conductor cable), or a com- 
bination of conductors insulated from one another 
(multiple-conductor eable).” 


and 2 communication cable as 


“an assembly of conductors within an enveloping pro- 
tective sheath in such structural arrangement of the 
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individual conductors as will permit of their use 
separately or in groups.” 


Other publications, as for example, “The International 
Dictionary of Physics and Electronics” published by Van 
Nostrand and “Electronic Dictionary” of Cooke and Mar. 
cus, make no distinction between power and communication 
cables, the former defining a cable as 


“A transmission line or a group of transmission lines 
mechanically assembled in compact flexible form.” 


It is obvious that the A-E.E. definition of power cable 
includes the communication cable. 

Likewise we are unimpressed by appellant’s comments 
regarding the age of the references and the alleged failure 


of workers in the art to devise the instant structure since 
as we have indicated above any electrical engineer by the 
routine application of conventional known design pro- 
cedures used in the art before appellant’s entry into the 
field would achieve the claimed structure. 

At the hearing appellant presented a brochure of ex- 
hibit publications that had not previously been available 
to or considered by the examiner and after the hearing 
this material along with an affidavit under Rule 195 was 
submitted to us with the request that we consider the 
publication in reaching our decision. The affidavit states 
that the material in the brochure came first to the atten- 
tion of the affiant in the course of his preparation for oral 
hearing on the appeal, that certain exhibit material al- 
though currently dated was discovered in the course of a 
fresh and full inquiry into the facts which underly the 
invention and that the remainder of the exhibits while 
of older date also were previously unknown to either ap- 
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pellant or his attorney despite diligent inquiry on the 
part of both. 

We note that the brochure contains a list of exhibits 
and that the date of all the exhibits except possibly P to U 
is prior to the date of the examiner’s statement and that 
many of the exhibits were published before the filing date 
of the instant case. In our opinion the affidavit does not 
meet the requirements of Rule 195 since there is no good 
reason why appellant did not actively seek the exhibits 
A-O and display them to the examiner during the prose- 
cation of the case. As to exhibits P, I, 8, T, U which are 
dated after the examiner’s answer, no statement is made 
in the affidavit why these exhibits were not submitted to 
the examiner with the amendment of October 21, 1958, 
or that the material in these exhibits was not available 
in other earlier publications. 

Likewise the affidavit fails to state when the circuit 
of exhibit R was installed and when the photograph was 
taken. 

It is incumbent on appellant to submit to the examiner 
during the prosecution of the case before him any in- 
formation which aids the examiner to determine the pres- 
ence or absence of invention in the case rather than sub- 
mit such information for the first time to this Board. 

Accordingly we will sustain the examiner’s rejection of 
the claims. 

In view of the comments in the reply brief we have 
reviewed the prior art and as a result of our review have 
made of record the patents described below. 

Emmons discloses a pole line insulator comprising a 
lock portion 2 which may be composed of: 


“__. glass or of any other suitable insulating material 
such, for example, as molded material containing 
phenolic condensation products . . Fd 
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The inventor states that: 


“When the lock portion of the insulator is made in- 
tegral with the cross-arm, the entire cross-arm is 
constructed of the insulating material selected.” 


In addition to the lock portion 2 the insulator includes 
a key 3. Both the lock and key elements are provided 
with members for holding a conductor therebetween. 

Kunze relates to a power distribution system wherein 
the conductors e are retained in fixed spaced relationship 
relative to each other by insulated spacers d. 

Nightingale discloses a power distribution system com- 
prising a messenger strand 1 which carries a plurality of 
spacers and lamp supports 3, 10 which in turn carry the 
insulated conductors for distributing electricity to con- 
sumer devices. 

Each of the spacers as shown in Fig. 3 of this reference 
consists of an inverted T hanger, the vertical member of 
which is attached to messenger 1. Each member 50, 52, 53 
of this “T” carries a spool type porcelain insulator 55, 
56, 57 to which is attached an insulated conductor 4, 5, 
or 6. 

Fennell discloses various forms of power distribution 
systems each of which is provided with a bridge or guard 
the asserted purpose of which is: 


“. |. providing a suitable means for connecting wire 
to wire at intervals throughout a span, binding them 
together, so that they sway in unison, enabling the 
wires to be spaced comparatively near together while 
reducing the risk of contact and lessening the in- 
ductive drop on alternating current systems. I am 
aware that strips of insulating material and simple 
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metal bridges in combination with insulating pieces 
have been used for this latter purpose, but where a 
considerable pressure exists between conductors, a 
combination of metallic ends for contact with the con- 
ductor, and well designed insulators having a long 
leakage path are necessary, so that surface leakage, 
which cannot be prevented entirely, will then be at a 
minimum... .” 


_ Fig. 3 of this reference shows a single-phase, high volt- 
age line having a spacer and guard g. Fig. 5 discloses a 
three-phase, low voltage line having interpole spacers b. 
Fig. 6 shows a three-phase, high voltage line with the line 
wire 1,, 1,, 1, spaced apart by a bridge } and with the 
neutral wire of the system = spaced from the ground wire 
e by a spacer and guard g. Fig. 7 of the reference dis- 
closes a pole line which carries a high voltage single phase 
power line h., h, and a single phase low voltage line 1, 
1, which is protected by appropriate spacers and guards 
band s. 

Hobart discloses a high voltage gas insulated cable. 
This inventor points out that when the conductors of a 
cable are covered with solid insulation and the conductors 
arrayed in such a manner that the insulators of the con- 
ductors are in contact with each other the insulation is 
subject to gradual deterioration and ultimate failure due 
to corona occuring in the minute voids in the solid in- 
sulation as a result of the high voltage gradient therein. 

To improve the prior art cable structure the inventor 
proposes to use conductors which: 


“ _. are bare or at least they have no covering which 
is sufficient to insulate them under the high voltage 
of the current being transmitted thereby.” 
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and to space these partially insulated conductors from 
each other by insulated spacers 7 as shown in Fig. 1. The 
assembly of conductors and spacers is placed within a 
metal cyliner 5 which is filled with gas from a high pres- 
sure source 16. 

As a result of the improvement mentioned above, Hobart 
may subject the laminated insulation (solid, gas, solid) 
between his conductors to: 


“hundreds of volts per mil” 


thickness of insulation. 

In our opinion claim 23 does not patentably distinguish 
from Hobart when the cable of this reference is mounted 
in a conventional manner on a pole line. When so mounted 
a messenger strand will be used and each of the conductors 
6 will have an insulative sheath as indicated on page 1, 
column 2, lines 16 to 20 of the reference as well as du- 
plicate light weight insulating spacer elements 7 to 12 
having seats distributed along the cable and openly spacing 
the lightly insulated conductors from each other and from 
the messenger to afford, by the spacing, essential electrical 
isolation for the individual conductors as recited in this 
claim. 

The spacer members of the reference do not hang directly 
from the messenger. However, it is our view that it would 
be uninventive to remove the enclosing sheath 5 of the 
reference and support the spacers directly from a mes- 
senger. Sheath 5 performs the function of retaining the 
cable under pressure whereby the cable will stand a di- 
electric stress of hundreds of volts per mil or in excess 
of 100,000 volts per inch as compared with 20,000 volts 
per inch which is the voltage gradient that air at atmos- 
pheric pressure will stand. 
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It appears to us that it would be apparent to one skilled 
in the art that where the voltage gradient between con- 
ductors of the reference was low that the pressure of the 
gas between conductors could be lowered to atmospheric 
and in this condition the sheath 5 would be unnecessary 
and could be eliminated. In short this change in the refer- 
ence structure involves elimination of an element along 
with its function which has long been held to involve a 
noninventive change in a prior art structure. 

Inasmuch as the adaptation of this reference structure 
to any specified terminal voltage and to any desired thick- 
ness of solid insulation involves merely the application 
of known design principles, we attach no patentable sig- 
nificance to either the voltage or solid insulation limita- 
tions recited in the claim. Furthermore, the instant spec- 
ification and the instant claims which omit both limitations 
indicate to us a lack of criticality in either or both limita- 
tions. 

Likewise the term “electric power distribution cable” 
does not patentably distinguish the claimed structure from 
the reference because the structure of the part of Fig. 1 
of the reference device projecting outside sheath 5 responds 
to the limited meaning of “power distribution” and “cable” 
which appellant specifies in his brief. 

Accordingly we reject claim 23 as being unpatentable 
over Hobart under the provisions of Rule 196(b). 

Similarly it is our opinion that claim 23 does not patent- 
ably distinguish over Nightingale, Fennell or Kunze. 

It appears to us that the substitution of wood, hard 
rubber or other insulating materials conventional in the 
art before appellant’s entry into the field as well as the 
use of split conductor clamping blocks such as shown, for 
example, by Fletcher, Emmons or Kunze for the hanger 
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and conductor support of Nightingale would involve fol- 
lowing the teaching of the prior art and, therefore, be 
uninventive. 

Likewise we would expect the arrays of conductors of 
Kunze and Fennell to be supported by a messenger where 
the distance between poles and the ice and wind loading 
conditions on the copper conductors were such that they 
would not be self supporting. 

The use of insulating spacers, as for example those 
shown by Vail, Fletcher or Emmons, or a solid insulation 
coating for the conductors as suggested by Hobart, to 
form part of the insulation between conductors of Kunze 
or Fennell would involve only choice or design depending 
on the opinion of the routing designer as to whether the 
advartages flowing from the use of such spacers and con- 
ductors would offset the obvious disadvantages of such 
elements. 

Accordingly we reject claim 23 as being unpatentable 
over Nightingale, Kunze or Fennell under the provisions 
of Rule 196(b). 

Claims 24 to 30 which differ from claim 23 by reciting 
more details of the spacer, in our opinion, do not patent- 
ably distinguish over the prior art exemplified by Night- 
ingale, Fennell or Kunze for the reasons stated above. 

The details of the spacer appear to us to lack patentable 
significance since the spacer structure of Fletcher which, 
as pointed out above, meets the spacer as broadly defined 
in the claims as well as the cross-arm of Emmons which 
is essentially a spacer, were available to those skilled in 
the art for use in the transmission lines of Nightingale, 
Fennell and Kunze in place of the spacers shown in these 
references since the substituted spacers of the secondary 
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references produced no new or unobvious result but merely 
their expected result in a transmission line. 

Accordingly we reject this group of claims as being un- 
patentable over the prior art under the provisions of Rule 
196(b). 

The decision of the examiner is affirmed. A new re- 
jection of the claims is made under the provisions of Bule 
196(b). 

Any request for rehearing or reconsideration or modifica- 
tion of this decision by the Board of Appeals based upon 
the same record must be filed within thirty days from the 
date of the decision (Rule 197). Should appellant elect 
to have further prosecution before the primary examiner 
in response to the new rejection under Rule 196(b) by way 
of amendment or showing of facts, or both, not previously 
of record, a shortened statutory period for making such 
response is hereby set to expire sizty days from the date 
of this decision. 


/s/ L. P. McCaxx 
Examiner-in-Chief 


/s/ J. E. Kewry 
Examiner-in-Chief 


/s/ James L. BrewRrskK 
Examiner-in-Chief 
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Thereupon, Wiwuiam L. Henpart called as a witness on 
behalf of the plaintiff, having been first duly sworn, took 
the witness stand, was examined and testified as follows: 


Direct Examination by Mr. Crews: 


Q. What is your name, sir? A. William L. Hendrix. 

Q. Where do you live? A. Amherst, New Hampshire. 

Q. Do you have a street address? A. There is no street 
address. 

Q. What is your occupation? A. I am the manager of 
the Hendrix Wire and Cable Corporation. 


—40— 
Q. Are you also the treasurer of that corporation? A. 


I am treasurer too. ‘ 

Q. Who is the president of the corporation? A. Charles 
O. Monahan. 

Q. Are you and Mr. Monahan the two principal owners 
of the company? A. We are the only two. 

Q. Will you please tell us what your background is in 
the way of education and training and industrial experience 
in connection with all of your background? A. I was born 
in Indiana—Do you want me to start with birth? 

Q. Well, you already have so go ahead. A. —in 1908 
and was reared in a small town of 200 population, where I 
went to 2 rural school, went to grade schoo] and the first 
three years of high school. The fourth year of high school 
was attended by commuting to the nearest larger town, 
Greencastle. 

My college education was at Purdue University where I 
graduated with a Bachelor Degree in electrical engineering 
in 193L 


63a 
William L. Hendriz—Direct 


During the summer between my junior and senior years 
and all my spare time during my senior year, I was em- 
—41-— 
ployed by the Engineering Experiment Station of Purdne 
University. One of the principal cases I was employed on 
was a U.R.C. project for the improvement of the weather 
resisting properties of weatherproof wire. This project 
was financed by a group of light and power utilities in the 
mid-West. In June, I believe, of 1932 we finished this 
project and there was no longer employment for me at the 
Engineering Experiment Station. 

After that, I was employed at my father’s feed and grain 
mill in Putnamville, Indiana. 

In the fall of 1933, I became employed by the Anaconda 
Wire & Cable Company in Marian, Indiana where they car- 
ried on the business of manufacturing electric wire and 
cable of the building wire and power cable types. 

In 1936, I quit with the Anaconda Wire & Cable Com- 
pany and was employed by Indiana General Services. That 
was in April, I believe, of 1936. 

In August of that same year, I became employed by the 
Okonite Company. 

Q. What work did you do with the Indiana General 
Service Company, what kind of work? A. I was in the 
distribution and engineering of that company. My principal 
task during those few months was lining fuse coordination 
on rural lines. 

Q. They were power lines? A. They were power lines, 

—42— 


distribution power lines. 
Q. All right. Then in August of 1936, you went to work 
for the Okonite Company. Go ahead. A. I was employed 
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the four years with the Okonite Company in their research 
and development laboratory at Passaic, New Jersey. 

In mid-summer of 1940, I was transferred to their Boston 
office in sales engineering capacity. I continued until May 
of 1950 in that position. 

At that time I quit the Okonite Company and became in- 
terested in manufacturing cable with two young gentlemen 
by the name of Higgins in Norwich, Connecticut. We 
fabricated a machine for wrapping insulating tapes on 
electrical power conductors and each in layers to provide 
continuous insulating properties. 

In July of that same year, the Korean War broke out 
and the conductor metals at once went on priority. Deliv- 
eries of the metals to us jumped from ten days to 14 months 
within just a few days’ time; so we were out of business 
because there were no materials to work with, 

At that time, I became employed by 2 small switch-gear 
manufactarer in Boston. The name of that company was— 
I can’t even remember the name of the company. 


The Court: Go ahead. 

—43— 

The Witness: This switch-gear is equipment 
manufactured for electric power use. I was in the 
sales capacity for this concern and at the same time, 
I was endeavoring to get conductors for the original 
cable project. 

In the spring of 1951, we were able to get priority 
to purchase aluminum conductors from the War Pro- 
duction Board. At that time, we formed a corpora- 
tion in June of that year, and purchased the ma- 
chinery from the Higgins Brothers in Norwich, Con- 
necticut; moved the machinery to Boston and re- 


65a 
Wiliam L. Hendriz—Direct 


installed it at 19 Watson Street in Boston, Massa- 
chusetts. 

It wasn’t long before we were able to secure con- 
ductors on our priority allotment and we began to 
sell conductors wrapped with this insulating tape as 
we had started in Connecticut. There was no diffi- 
culty in making sales because the metal was in de- 
mand and it was a matter of just having the material 
to sell. 

I had recognized the need for aerial cables of 
inexpensive construction and that had workability of 
open wire. And knowing that weatherproof wire was 
a very competitive field of the power cable business, 
I sought to devise an aerial cable that would have 
sales appeal to the utilities and be easily worked by 
them. After careful thought on this subject, I came 
up with the spacer device which you see on the table 
there. 

It comprises the steel messenger at the top the 
same as the self-supporting preassembled cable. 


By Mr. Crews: 


Q. Mr. Hendrix, are you referring to this device here 
(indicating)? A. I am. 


Mr. Crews: I offer that in evidence, Your Honor. 

The Court: There is no objection? 

Mr. Kreider: No objection, Your Honor. 

The Court: The exhibit will be admitted in evi- 
dence as Plaintiff’s Exhibit No. 2. 


(Physical exhibit, sample of patent in question, 
was marked and received in evidence as Plain- 
tiffs Exhibit No. 2.) 
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By Mr. Crews: 


Q. Mr. Hendrix, is Plaintiffs Exhibit 2 an example of 
the device of your present invention as disclosed in your 
application? A. Yes, sir. 

Q. Will you please proceed to describe it? A. This is 
the four elements of a conventional aerial cable; the dif- 
ference being that the messenger and three phase conduc- 
tors are held apart each from the other. This is accom- 

—45— 


plished in close spacing with the use of spacers located 
approximately 30 feet apart along the cable circuit. These 
spacers must necessarily be made of a good insulating 
material 

We searched different manufacturing companies and 
chemical companies who made insulating resins and found 


that methyl] methacrylate— 


The Court: That what? Would you spell that, 
please. 

The Witness: M-e-t-h-y-] m-e-t-h-a-c-r-y-l-a-te. 

This is a pure resin, that is, it does not have any 
plasticizer. It is purchased in pellet or powder form 
and can be molded into various shapes with con- 
ventional molding machines. This was important, 
because the shape of the spacer was important to 
making it workable in the field. 

All of these elements must be field assembled. The 
procedure is to pull in the steel messenger strand 
first, attach it to the poles and tension it to its final 
tension. Next, the phase conductors are pulled in, 
preferably all three at once to save installation time 
and are sagged appropriate for the temperature in- 
volved. The spacers are the last thing to be installed 
on the line. 


67a 
William L. Hendrix—Direct 


Installation procedures have been worked out over 
the years that have reduced the cost considerably 
over the first attempts. We had some costs in the 
early installation days that amounted to as much as 

—46— 
$2.00 per circuit foot. Since then pulley blocks have 
been designed that produce and installation methods 
have been worked out to where some more recent 
costs have been as low as 25 cents per circuit foot. 


By Mr. Crews: 


Q. Mr. Hendrix, you have described your clamps. What 
do you call those? A. We call them methyl] methacrylate 
clamps. 

Q. Is this known as “plexiglas”? A. Plexiglas is the 
trade name for methyl methacrylate. 

Q. I have in my hand a clamp. Is this one your your 
plexiglas clamps? A. Yes. 

Q. Similar to the one on plaintiff’s Exhibit 2? A. Yes. 


Mr. Crews: I offer this clamp in evidence as 
plaintiff’s exhibit. 

Mr. Kreider: No objection, Your Honor. 

The Court: The exhibit will be admitted as Plain- 
tiff’s Exhibit No. 3. 


(Physical exhibit, plexiglas clamp, was marked 
and received in evidence as Plaintiff’s Ex- 
hibit No. 3.) 

—7— 


By Mr. Crews: 


Q. Mr. Hendrix, will you take apart one of the clamps 
like Plaintiff’s Exhibit 3 and demonstrate to the Court 
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just how it operates. A. (Complying) The installation of 
this clamp is accomplished first by holding phase conduc- 
tors in their relative position with a template made of wood. 

I believe that we have a card describing that installation 
procedure in our files. Should we introduce that at this 
time? 

Q. I don’t have it handy at the moment. We will look for 
it over night. A. This template would hook over the mes- 
senger and has hooked grooves provided so that you could 
place the three phase conductors and would hold them in 
this relative position of the clamp. 

These split neoprene bushings— 

Q. May I interrupt you a second? You have now taken 
that plexiglas clamp apart. It comes apart in two parts, 
doesit? A. Yes. 

Q. Are the two parts identical? A. They are. They 
came out of the same mold. They have three holes for the 

—4g— 
assembly bolts and they have four seats to receive the 
messenger and the three phase conductors. 

The next procedure is to place the split neoprene bush- 
ings on the messenger and on each of the phase conduc- 
tors. Once they are in position, it can be brought up to 
the neoprene bushings and each conductor is in position 
in the first half of the clamp. The other half is then brought 
together to lock the conductors in position and the bolts 
are then fastened to secure the two halves of the clamp 
together. 

Having done that, the lineman will proceed to the next 
position and install the next clamp. 

Q. Now, this clamp you have just been describing, Plain- 
tiff’s Exhibit 2, was that the first form of clamp that you 
produced for the use of this invention? 
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The Court: I believe that is Plaintiff’s Exhibit 
No. 3. 

Mr. Crews: I am sorry. It is No. 3. 

The Witness: Yes, this is the first clamp we pro- 
duced. 


By Mr. Crews: 


Q. Did you later develop a different form of clamp? A. 
Yes, sir. 
Q. Is this one of the new form? (indicating) A. That 
is one of the new form. 
—49— 


Q. How do you identify that, as triangular or what? A. 
That is a diamond-shaped clamp with 6-inch spacing. We 
designate that as a tri-six clamp. 


Mr. Crews: I offer in evidence one of these dia- 
mond-shaped, tri-six clamps. 

Mr. Kreider: Your Honor, I don’t see how they 
are relevant here. They are not in accordance to the 
drawing in the application. 

Mr. Crews: They show one form that has been 
widely used commercially, Your Honor. I think it 
would be helpful to have it in front of you so you 
can see— 

Mr. Kreider: I withdraw the objection. 

The Court: The exhibit will be received in evi- 
dence. 

(Physical exhibit, tri-six clamp, was marked 
and received in evidence as Plaintiff’s Exhibit 
No. 4.) 
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By Mr. Crews: 


Q. Mr. Hendrix, will you take another of these diamond- 
shaped clamps like Plaintiff's Exhibit 4 and demonstrate 
to the Court how that would be used. A. This clamp was 
designed with the benefit of our experience with the vertical 
clamp to aid with the installation of same, of the messenger 

—50— 
and the three phase conductors. 

This can be hooked over the messenger and supported— 

Q. Now, just 2 moment. You have now taken the clamp 
apart so it is in two pieces. A. Yes, sir. 

Q. When you say, “This can be hooked over the mes- 
senger”, you are holding up one of those two pieces. A. 
one of the two pieces, yes- 

Q. Are those two pieces identical? A. These are iden- 
tical, the same as the previous clamps, they come out of the 
same mold. 

Q. Not the same mold as the previous clamp, but the same 
mold as each other; is that what you mean? A. Yes, the 
same as each other. 

Q. Go ahead A The installation procedure in this one 
does not require a template because this clamp half itself 
can be hung on the messenger. Each of the phase conductors 
can be lifted in its own slot, after which the split neoprene 
bushings can be installed on each of the phase conductors 
and on the messenger. 

Having done that, the second and identical piece is 
placed on the messenger and the conductors are lifted into 
their respective seats and the two halves are brought to- 
gether in that plane. 
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When they have been brought together (demonstrating), 
they form a lock to lock the conductors into position so 
they cannot be lifted out readily. A single bolt then secures 
the two halves together in that fashion. 

This bolt is a molded bolt from nylon. It has self-lock- 
ing characteristics as many plastic threaded bolts do have. 
Finger tight is all the tighter it needs to be drawn up to 
remain secure. 

Q. Now, Mr. Hendrix, will you please tell us the history 
of the generation and distribution of electric power in the 
United States? A. Electric power was first used to light 
street lamps in 1882 in New York City. Thomas A. Edison 
invented and developed a generator, a direct current genera- 
tor, and put it into operation for that purpose. 

He strung overhead two wires to each of these lamps that 
completed the circuit back to the generator. 

Q. These lamps you speak of would be electric lights 
in someone’s home? <A. These were of the street light 
variety; the electric lights in the home had still not been 
developed. 

A few years later, I believe in 1886, the transformer 
manufacturing rights were purchased from a foreign owner 
of the patent by the Westinghouse Electric Corporation, 

$9 
and the alternator was invented to generate alternating 
current power. 

Alternating current can be transformed with these trans- 
formers into different voltages. For instance, the modern 
powerhouse now generates electric at 13,800 volts in the 
three-phase system. This power is conducted through 
cables to step-up transformers which change the voltage 
to much higher levels. The very commonly used level is 
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110,000 volts for power transmission to distant points. 

‘When the power has been transmitted— 

Q. Now, Mr. Hendrix, you are getting ahead of your 
story. You are now telling us about a modern installation. 
I want you to go back and fill in the development of the 
use of electricity and its generation, if you will A. With 
the advent of the transformer, power distribution became 
much more feasible. Direct current of low voltage can only 
be transmitted so far and then the line losses are so great 
that there can be no usable power at the end of the line. 

Q. Edison transmitted it how far? A. I believe he went 
around one city block. J am not sare of that. 

Q Something on that order? A- Yes. 

Q. All right. Go ahead. A. Of course, the modern dis- 
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tribution systems can go many miles, so that the low voltage 
used by the DC generator of Thomas Edison could never 
have been used in the quantity that it is today. Generators 
would have to have been in each home to provide enough 
power to light the home and run all the equipment that is 
run in each home with today’s electrical energy. 

So, with the introduction of the transformer, the feasi- 
bility of power distribution became real. The generating 
alternating current could be stepped up to higher voltages 
and transmitted to distant points where it could again be 
transformed down to distribution voltages and distributed 
to the user. 

Distribution voltages in today’s practice range from 2,000 
volts to 15,000 volts most commonly. Actually, there is in 
use today a 2400 volts ungrounded system; a 4150 volts 
grounded system, which are four wires; 4800 volts un- 
grounded; 8320 volts grounded system; 7200 volts un- 
grounded and 12,450 volts grounded systems; and in some 
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cases it’s 7600 volts ungrounded and 13,200 volts grounded 
systems. 

Q. And the history of electricity has been that its use 
has increased tremendously through the years so that by 
1950 it was not a luxury or a@ convenience but a necessity. 
A. A necessity. Actually, during the last 40 years, the use 
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of electrical energy has doubled every ten years in the 
electrical profession. 

Q. Is there any sign of that slowing down? A. No, sir; 
it would indicate that it will double in the next ten years 
again. 

Q. Have you prepared a chart illustrating a typical elec- 
tric generating power plant and transmission and distribu- 
tion system as of 1950? A. Yes. 

Q. And is it also a correct chart as of today? A. Yes, 
sir. 

Mr. Crews: I offer a copy of that chart in evi- 
dence. 

Mr. Kreider: No objection. 

The Court: The exhibit will be admitted in evi- 
dence. 

The Deputy Clerk: Plaintiff’s No. 5. 


(Chart was marked and received into evidence 
as Plaintiff’s Exhibit No. 5.) 


The Court: Go ahead. 


By Mr. Crews: 


Q. Will you please refer to Plaintiff's Exhibit 5 and ex- 
plain what it shows, Mr. Hendrixt A. In this chart, we 
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show at the upper left-hand corner a power plant. A normal 


T4a 
William L. Hendriz—Direct 


power plant of modern construction would be one capable of 
generating 250,000 kilowatts. The generating voltage would 
very likely be 13,900 volts, three phase. 

Q. And you have indicated that here as 13.8 KV; right? 
A. Yes. “KV” stands for kilovolt which is 1,000 volts. 

From there, it is transmitted by cables—usually under- 
ground cables—to a step-ap sub-station. Here huge trans- 
formers transform the voltage from the 13,800 volts to a 
transmission voltage which may be 132,000 volts. These 
transmission lines are usually constructed on steel towers or 
large wood pole H frames. 

The one in this drawing is an H frame of wood pole type. 
The large string of porcelain insulators are indicated sus- 
pending each of the conductors of the three phase 132,000 
volt system. 

Q. Now, that transmission lme indicated might run across 


country for 100 miles; is that right? A. Yes, they have 
gone more than 100 miles with such lines. 

Q. All right. Go ahead. A. When the power has been 
delivered to the desired location by the transmission line, 
it must again be transformed down to usable voltages so 
they have a step-down sub-station. 
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Usually there are two such sub-stations between the 
transmission line and the distribution voltage line. For 
simplicity, we have only shown one on this drawing. 

Q. When you have two sub-stations, does each one step 
the voltage down? A. Yes. The first one steps it down to 
what they call sub-transmission voltage. One common volt- 
age is 22,000 volts; another is 13,800 volts. 

These sub-transmission lines then feed the transmission 
sub-stations which again steps the voltage down to the 
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distribution voltage which will go down the streets and be 
stepped down by— 

Q. Now, just a minute. You have shown here a distribu- 
tion line—4.16 KV primary distribution line. Is that a 
typical voltage that is used? A. Yes. That is a typical 
voltage that is used today and the line as shown is the open 
wire type. 

Q. Is there a distinction made in the art and the industry 
between the words “transmission” and “distribution” as 
you have used them on this chart for your transmission 
line and primary distribution line? A. Yes, there is. 

Q. All right. From the primary distribution line, go 
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ahead. A. The primary distribution lines are the ones 
that transmit down the streets and around the blocks so 
that each home and each building can be fed with delivered 
power. 

We have shown in this two of the Hendrix aerial cable 
classified as 5 KV: one is the vertical type as you see in the 
model; the other, the triangular type as you see in this 
sample here. (indicating) 

Q. You have indicated Hendrix 5 KV primary for those 
two cables but you have indicated you are supplying them 
with 4.16 kilovolts from the primary distribution line. How 
would you come to supply 5 kilovolt primary with 4.16 kilo- 
volts? A. The first is merely the classification of the 
cable itself; the other is the operating voltage which is 
being put through here. 

Q. The Hendrix cable has a capacity of 5 kilovolts, but 
you are not using it the full capacity here; is that so? A. 
For instance, we would use this same 5 KV cable on the 
4800 volt transmission line. 
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Q. Go ahead. A. From there, it is transmitted to dis- 
tribution transformers which may be connected all along 
the line of the distribution Hendrix cable. 

Q. Is that indicated, one of those transformers, by the 
legend “120/208 volts, step-down transformer-bank”? A. 

ne = 


That is it. 

Q. And you show two of those? A. We show two of 
those at the end of the respective Hendrix aerial cable. 

This voltage is suitable for use in the homes and in fac- 
tories and filling stations, and so forth. 

Secondary wires are then run someti es on the same 
pole line and sometimes on separate pole lines, and service 
drop-cables are connected from the secondary wires to the 
factory, to the church, to the home and to the filling sta- 
tion. 

Q. Now, in this chart, Plaintiffs Exhibit 5, where does 
the Hendrix aerial cable fit in? A. It fits in on the dis- 
tribution line circuits. 

Q. Does it fit in on the transmission lines? A. No, sir, 
it does not. 

Q. Does it fit in on the end over here (indicating) at the 
secondary distribution line, Mr. Hendrix? A. No, it does 
not. 

Q. Only on the primary distribution lines as shown in 
thischart? A. Yes. 

Q. Now, within what voltages are such primary distribu- 
tion lines used? A. Common distribution voltages of the 
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primary cirenits are from 2400 volts to 13,800 volts. I be- 
lieve I named them before. 

Q. In 1950, what were the types of electric lines that 
were being used to transmit primary distribution voltages? 
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A. The open wire was by far the most widely used. There 
was— 

Q. Just list the types for me first before you comment 
on any of them. A. The open-wire type installed on cross- 
arms and porcelain insulators. 

Q. And had open wires been used for that purpose ever 
since the day of Edison? A. Yes. 

Q. Go ahead. What was another? A. The aerial cable, 
principally of three different designs. The first one being 
used was a messenger-and-ring type where cables, mostly 
of conduit or underground construction type, were merely 
pulled into the rings which were suspended from a steel 
messenger or a copper-clad steel messenger. 

Q. Is this device I hold in my hand illustrative of the mes- 
senger-and-ring type? A. Yes, that depicts the messenger 
which is a galvanized steel strand, and the rings are steel 
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rings which spring on and lock themselves onto the mes- 
senger and provide a sufficient hole for the cable to be pulled 
in. 
Q. The one I hold in my hand is actually a telephone 
cable, isn’t it? A. Yes, that is a telephone cable. 

Q. With a power cable, would you have a metallic sheath 
around the phase conductors similar to the one here? A. 
Yes, it’s quite common to have lead sheath around the 
three phase conductors in that type of installation. 

Q. Would the lead sheath normally be larger or smaller 
or the same size as this one? A. It would be much larger 
because power cable conductors more than often are as 
large as that entire cable. 

Q. And much heavier? A. Much heavier. 
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Mr. Crews: I offer in evidence this messenger- 
and-ring type of construction cable. 

Mr. Kreider: No objection. 

The Court: The exhibit will be admitted. 

The Deputy Clerk: Plaintiff's No. 6. 


(Physical exhibit, messenger-and-ring cable, 
was marked and received in evidence as Plain- 
tiff’s Exhibit No. 6.) 
=; 
By Mr. Crews: 


Q. Mr. Hendrix, you have mentioned open wire and the 
messenger-and-ring with solid sheath. What other types 
of electric lines were used in 1950 for primary distribu- 
tion voltage? A. They had a commonly used aerial cable 
ealled the self-supporting or preassembled aerial cable. 


This consisted mostly of three fully insulated and more 
commonly shielded power conductors which were cabled to- 
gether and at the same time bound to the steel messenger, 
or copper-covered steel messenger, in the factory. 

Q. Wha is this that I have in my hand? A. That is a 
three-conductor preassembled self-supporting type of aerial 
cable that I have just mentioned. 


Mr. Crews: I offer this in evidence, Your Honor. 
Mr. Kreider: No objection. 

The Court: The exhibit will be admitted. 

The Deputy Clerk: Plaintiff’s No. 7. 


(Physical exhibit, 3-conductor preassembled self- 


supporting aerial i. 
ceived in evidence as Plaintiff’s Exhibit No. 7.) 


79a 
William L. Hendriz—Direct 


—62— 
By Mr. Crews: 


Q. Now, did these self-supporting cables you just men- 
tioned take different forms? A. I don’t believe I under- 
stand your question, sir. 

Q. Plaintiff’s Exhibit No. 7 is a self-supporting cable. 
A. Yes. 

Q. What is it that distinguishes that type of cable from 
the messenger-and-ring cable? A. Mainly the device used 
to secure and lift the phase conductors through the mes- 
senger. In this case, it is the copper binding tape that is 
applied in the factory. In the case of the messenger-and- 
ring, the messenger and rings are installed separately 
and— 

Q. Now, just a minute. Let’s talk about one thing at 
a time. We are talking about Plaintiff’s Exhibit 7. There 
the messenger is bound together compactly with the phase 
conductors; right? <A. Yes. 

Q. And that is what distinguishes from the messenger- 
and-ring type where they are somewhat separate? A. That 
is right. 

Q. That, you say, is preassembled in the factory? A. 
Yes. 
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Q. Now, was: there more than one type of preassembled 
self-supporting aerial power cable in 1950 A. Yes, there 
were two types: One was called unidirectional lay; the sec- 
ond, reverse lay. 

The two terms applied to the cabling of the conductors. 
Where they are unidirectional, the conductors are cabled 
in the same direction all the time in the factory. 

Q. The conductors wind round and round each other in 
the same direction. A. That is right. 
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Q. When they are reverse lay, what happens? A. When 
they are reverse lay, the conductors are twisted perhaps 
two complete twists in one direction and they are stopped 
and they are twisted in the opposite direction for the 
next two complete twists. At the same time, the messenget 
is being bound to the conductors and holds them in their 
twisted arrangement. 

Q. Was there also another type of preassembled cable in 
the 1950s that was attempted to be used at least for 2 while? 

that was introduced, but was never 
The three 


the outside circumference of 
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the three cable conductors. 

Q. Was that extensively promoted? A. It was pro- 
moted and advertised widely. 

Q. By whom? A. By the General Electric Company. 

Q. Did it become successful? A. No, it did not. The 
principal cause for it not being successful was the difficulty 
in getting into it to make splices and terminations and 
tapping off, branch circuits and transformers. 

Q. Is it still on the market today? A. No, sir, it is not. 

Q. Was there another type of self-supporting cable 
in use for primary distribution of voltages in 1950 that was 
field assembled? A. Yes, sir. 

Q. Did it have another name? A. Yes, this was called 
the spinner type- 

Q. Will you describe that, please? A. It is field as- 
sembled in that the messenger is first installed and then the 
three conductors of the cable are pulled in in close prox- 
imity to the messenger where a spinner type of machine 
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is pulled along and lashes a lashing wire to the messenger, 
much in the same way as the copper binding tape is applied 
in the preassembled cables. 

6552 

Q. As the final result, it looked a great deal like Plain- 
tiff’s Exhibit 7— A. Yes. 

Q. —except that the phase conductors were all parallel 
to each other instead of being twisted. Is that correct? A. 
They were not twisted; they were held parallel to each 
other. 

Q. So, in 1950 a public utility that wanted to install some 
primary distribution cable would have these various types 
of cable available to it? A. Yes, sir. 

Q. Made by various manufacturers? A. Yes. 

Q. When and where and under what conditions would 
the public utilities choose to use— May I withdraw that 
question? 

In addition to the types you have mentioned, is there 
another type of cable available that you have, the under- 
ground cable? A. Underground cable? 

Q. Yes, underground cable. A. Yes, underground cable 
is used in distribution work. 

Q. And it was used in 1950? A. Yes. 

66 

Q. And underground cable has been used since a way 
back in Edison’s day, has it? A. No, it was used when 
the loads became real heavy in the larger cities and it was 
feasibly economical to go underground with the higher 
cost of the underground cable. 

Q. Beginning about when, roughly? A. Roughly, I 
would say in the early 1900s. 

Q. Public utility, then, had in 1950 these various types 
of mechanisms available for use for primary distribution 
voltages? A. Yes. 
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Q. Where and when and why a utility select the under- 
ground type? A. The underground cable is used in heavy 
load districts. I say “heavy load districts” referring to the 
electrical load for the area. 

For instance, in downtown areas where the big tall 
buildings must be supplied with big blocks of electrical 
energy. The big blocks of power must be delivered near to 
them and the only way they can do it is with multi-under- 
ground ducts with many feeder cables going into the trans- 
former vaults of each of these big buildings. 

Q. Is it expensive to use? A. Yes, underground cable 

=, 


is the most expensive type. 

Q. Would you give us some idea of its expense with 
respect to the other types? A. Well, for example, it is 
approximately ten times more expensive than the open 


wire construction of the overhead distribution. 

Q. Is it used only where there is a special need for it? 
A. Only where there is special need. 

Q. Is it a safe type to use? A. Yes, it is safe; it is not 
affected by storms that do affect the exposed type of dis- 
tribution cable in overhead construction. 

Q. Now, was the messenger-and-ring type still being made 
and sold in 19507 A. I believe it would be available, yes; 
but I don’t believe there was much of it being sold. It 
would be available. 

Q. Is it still available? A. Yes, I believe so. 

Q. So, there is still some use for it? A. Yes. 

Q. But it has such disadvantages that it has almost com- 
pletely disappeared? A. Yes. 

—68— 

Q. All right. 

Now, let’s go over to the open wire. When and where 
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and why would a public utility choose to use open wire con- 
struction for primary distribution? A. Open wire con- 
struction is by far the least expensive distribution cable 
construction. It is used wherever the load is small enough 
to be carried on one or two circuits on a pole line. It is 
also a must economically to use open wire where there are 
no trees, where there are wide right-of-ways and no ob- 
structing buildings and so forth to become hazardous to 
the safe and continuous operation of the open wire circuit. 

This is, perhaps, by far the larger percentage of the 
many miles of distribution circuit in each utility. 

Q. In treeless sparsely populated areas, what would be 
used? A. Open wire. 

Q. If you come to a tree area, do you still use open 
wire? A. You could use open wire, but the hazards of the 
trees are dictating something more sure of operating con- 
tinuously under distress conditions, such as storms and 
so forth. 

Q. What happens to the expense of open wire construc- 

—§9— 
tion when you come to a tree area? A. The maintenance 
expense and first cost of open wire construction through 
trees is quite high because of the tree trimming costs. Big 
holes must be cut through the trees to provide ample spac- 
ing and clearances for the open wires from the trees. Even 
then, overhang can cause serious damage to open wire 
from things that fall out of the top of tall trees. 


The Court: We will recess this hearing until 
tomorrow morning. 
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Procseprxes oF Decemser 15, 1960 


The Court: You may proceed. 

Mr. Crews: Your Honor, I have a short witness 
from out of town who is here by courtesy, and I 
would like to interrupt Mr. Hendrix and put him on, 
if I may. 

The Court: A short witness? I will be interested in 
the stature, but you may put him on. 

Mr. Crews: Mr. Hall? 


Thereupon, Mz Aurrep A. Hatz, Jz. was called as a wit- 
ness for the Plaintiff, and, having been first duly sworn, 
was examined and testified as follows: 


Direct Examination by Mr. Crews: 


Q. What is your name? A. Alfred A. Hall, Junior. 

Q. Where do you live? A. 3306 Moravia Avenue, Balti- 
more, Maryland. 

Q. What is your occupation? A. laman engineer. 

Q. When and where did you graduate from engineering 
school? A. I graduated from the University of Maryland 
in 1950 to go back to a Science Degree in Mechanical En- 

—T2— 
gineering. 

Q. And did you then go to work immediately for the 
Baltimore Gas and Electric Company? A. Yes. 

Q. And you have been there ever since? A. That’s cor- 
rect. 

Q. What jobs have you held there? A. I was first em- 
ployed by the Baltimore Gas and Electric Company in their 
student apprentice program as a Student Engineer in the 
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After completing this one-year course, I moved through 
Various positions of Draftsman Engineer, Technical As- 
sistant, Assistant Engineer, Engineer; and now presently 
Senior Engineer. 

Q. How long have you been a Senior Engineer? A. Ap- 
proximately a year and a half. 

Q. Have you ever heard of what has been called here 
the Hendrix type of an aerial power cable? A. Yes. 

Q. Will you tell us when you first heard of it, and in 
your own words the story of your experience with it or 
what you know about it? A. I was first introduced to the 
Hendrix type cable by my immediate supervisor in late 1954. 

—73== 

We had been experiencing a series of severe hurricanes 
and storms during the years immediately preceding this; 
and from this, had become quite storm conscious, 

We were seeking a way to overcome the outages, electric 
current outages that we had been suffering from these 
storms and embarked on a so-called storm-proofing pro- 
gram. 

The program basically consisted of increasing the spac- 
ing between open wire conductors. More severe tree trim- 
ming and the installation of the cable. 

Well, at the time the only cable that we had at our dis- 
posal was the present assembled self-supporting type which 
had been introduced in our system in 1946. And had very 
limited usage due to its high cost. 

Initially in the storm-proofing program this cable was 
extended to the subject usually and areas with severe tree 
conditions. We realized though that we could not extend 
this to any great degree because of the cost. 

We were looking for something else. We didn’t have any 
other tools. 
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Well, then, in late 1954 when we first heard of the Hen- 
drix type cable, I was assigned to project by my supervisor 
to investigate and make recommendations on our use of 

—T4— 
this type of cable. 

Well, we obtained a one-hundred foot sample of the cable 
from the Hendrix Company, tested it in our own labora- 
tories, found that it performed satisfactorily and did about 
what the inanufacturer said it would; but this was just a 
laboratory test. 

So from that point we ordered several thousand feet of 
cable to try a specific field installation. I was put in charge 
of the installation with our line crews and developed certain 
construction standards and methods of installing the cable. 
We watched its performance in the next few months. But it 
again appeared that it was doing what it was claimed to 


do, and as I mentioned, we were in the midst of this storm- 
proofing program. So we gradually increased our pur- 
chases of the cable. 


We found it to be a2 convenient tool, a much less ex- 
pensive tool, and certainly filled the necessary require- 
ment that we had to reduce the number and length of elec- 
trie outages that we had been suffering. 

Well, as time went on, we were cautious in the applica- 
tion of it since we didn’t know too much about it, but as 
our experience increased and our confidence in the cable 
increased, we installed in our system. Until today we have 
somewhat less than one million conductor feet of cable of 
the Hendrix type cable. 

—5— 

Mr. Crews: I have here a folder containing seven 
engineering articles which is entitled “Engineering 
Articles In Relation To Hendrix Aerial Power 
Cable”, which I ask to be marked for identification. 
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The Clerk: Number 8. 


(Thereupon folder entitled “Engineering Arti- 
cles In Relation To Hendrix Aerial Power 
Cable” was marked Plaintiff’s Exhibit No. 8 
for identification.) 


Mr. Kreider: Your Honor, I think I will have to 
object to admission of these articles that appear to 
be purely hearsay, and thus incompetent. 

Mr. Crews: I have not offered them in evidence 
so far. I have only identified them so I could talk to 
the witness. 


By Mr. Crews: 


Q. Mr. Hall, will you please open this folder to the third 
article you find in it, which is entitled “Insulated Open 


Wire Cuts Costs”, and indicates that the author is A. A. 
Hall, Jr., Engineer, Electric Distribution Department, Balti- 
more Gas and Electric Company, Baltimore, Maryland. 

—76— 
And indicates that it was published in the Electrical World 
for September 16, 1957. 

Do you have that in front of you? <A. Yes, sir. 

Q. Who wrote that article? A. I did. 

Q. Where and when was it published? A. Well, it was 
published as the date indicates on September 16, 1957, in 
the trade magazine Electrical World. It was written pos- 
sibly several months before that. 

Q. How did you happen to write this article? A. Well, 
at the time Hendrix cable was still somewhat new and there 
was a great deal of interest in it throughout the electric 
industry. 

I had prepared a paper for a technical conference of the 
Edison Electric Institute and had been asked to give some 
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details of our experience with this type cable. 

Well, I did prepare that paper, and at the meeting was 
approached by a representative of this magazine who asked 
for rights to publish it. 

So the actual article started as a request from a technical 
organization to explain our use and experience with this 
type cable. 

Q. Are the statements contained in this article true? 


A Yes. 

Q. I call your attention to Page 101, Column 2 of 
the article. There is a heading there entitled “Storms Spur 
Use of Aerial Cable”. Following that heading there is one 
short paragraph. I mean the first short paragraph follow- 
ing the heading. Is that paragraph about Hendrix Cable? 
A. (Looks at article) The first paragraph is not. 


Q. And what about the entire rest of the article? 

Ts it all about the Hendrix cable? A. Yes. 

Q. Which is herein referred to as open-type? A. That’s 
eorrect. 

Q. And also referred to as new-type? A. Yes. 

Q. Why did you use those expressions for this cable? 
A. Well, in an article like this for national distribution the 
electric utilities industry is quite careful not to engage in 
any advertising for any manufacturer, and we were bending 
over backwards to find some word to describe this cable 
without using the word Hendrix. We weren’t too satisfied 
about this, but it was the best we could do at the time. 

Q. Now will you turn over to the second, following arti- 

—iT8— 
ele, which is entitled “It’s Snow Time Again” and indicates 
that it was written by E. A. Bowen, Jr., and that it was 
published in the periodical called “Transmission and Dis- 
tribution”; is that correct? A. That is correct. 
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Q. Who is Mr. E. A. Bowen, Jr.1 A. He is my immedi- 
ate supervisor. 

Q. Are the statements in this article true? A. Yes. 

Q. There is reference here to a spacer-type aerial cable. 
What kind is that? A. That is the Hendrix type. 

By this time we had, I guess the industry in general had, 
decided on this name of spacer-type for the description of 
the Hendrix cable. 

Q. Now will you turn over two more articles to the last 
one in the folder? You will come to one entitled “Dis- 
tribution System Improvements Reduce Storm Damage, 
Expedite Restoration” by A. A. Hall, Jr., indicating it 
was published in the Electric Light and Power for October 
15, 1960. 

Are you the author of that article? 


The Court: Nineteen what? 
Mr. Crews: Nineteen six zero. 


A. Yes, Iam. 
—79— 

Q. Are the statements contained in it true? A. Yes. 

Q. Was it published in that periodical of that date? A. 
Yes, sir. It was. 

Q. What is this article about in general? A. Primarily 
it is about our own companies. Methods of storm evalua- 
tion of storm reporting and restoration of service after a 
serious storm. 

Q. On the first page there is a heading, “Aerial and 
Spacer Cable”. What type of cable is that Spacer Cable? 
A. That is the Hendrix type. 

Q. I have here a folder, on the front of which is writ- 
ten “Baltimore Gas and Electric Company Construction 
Standards for Hendrix cable”. 
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Can you tell me what this folder contains? A. It con- 
tains some of the pages from our distribution construction 
standards book. 


Mr. Crews: I offer a copy of that folder in evi- 
dence. 

Mr. Kreider: No objection. 

The Court: The Exhibit will be admitted as 
Plaihtiff’s Exhibit? 

The Clerk: Number 9. 

—30— 
The Court: Number 9. 


(Thereupon a folder entitled “Baltimore Gas 
and Electric Company Construction Stand- 
ards for Hendrix Cable” was marked Plain- 
tiff’s Exhibit No. 9 for identification, and re- 
ceived in evidence.) 


Q. Mr. Hall, does the fact that your company has issued 
standards in respect to the Hendrix cable have any signi- 
fieance with respect to your having fully approved it for 
use on system? A. Yes, we issue standards after we have 
tested and approved to our own satisfaction that a par- 
ticular device or a piece of equipment will work on our 
system. 

Q. I notice on the first page in this folder, in fact on 
every page I guess, the words “Tentative Standard”. 

What does that mean? A. Quite often after a piece of 
equipment or material is approved by our Electric Test 
Department, the exact method of its installation, such de- 
tails as spacing or volt locations or equipment locations, 
cannot be pinned down exactly until we gain some field ex- 
perience. 
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We will issue a construction standard and call it Tenta- 

—81— 

tive, indicating that it is subject to change in such details 
as I have mentioned. 

These initial standards have not been revised to any 
extent because we had done substantial amount of work 
before these were actually published as standards. 

We had working drawings that were made up as jobs 
were built in the field, and we made our share of mistakes 
and learned in these early stages so it has not been exactly 
necessary to revise these. 

Presently our concentration has drawn away from it 
as we call here the 4 Hendrix Cables to the 13KV since 
that is our distribution voltage today, and the one we are 
changing our 4KV lines to. 

Q. Had you finished? <A. Yes. 

Q. Are you acquainted with the aerial telephone cable? 
A. Slightly. 

Q. Is the aerial telephone cable usable for distribution 
of primary distribution voltages for power? A. No, sir. 

Q. Is Hendrix or any other type of primary distribution 
of aerial power cable usable for telephone use? A. Well, 
it is usable, but would not be used as a practical matter 

—82— 
because of the expense and size of the conductors. It is 
usable in that any metallic object or wire can carry com- 
munication signal, but it is not built, of course, for that pur- 
pose. 

Q. Would it be practical for volt communication? A. 
No. 

Q. Mr. Hall, in the opinion of the Board of Appeals on 
Page 12 of this case at the bottom I find the following state- 
ment: “B—Placing a conductor in a particular row and 
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column and maintaining it in this position is poor en- 
gineering practice and results in an inferior line or cable.” 

In your use of the Hendrix cable do you put a conduc- 
tor in a particular row and column and maintain it in that 
position? A. Yes, we do. 

Q. Do you consider that poor engineering practice? A. 
No. We consider it good. It gives us a means of positive 
fast identification, which is important to us. 

Q. Does it result in an inferior cable? A. No. 

Q. Does it result in a superior cable? A. We think so. 
In our experience. 

Q. Have you seen or studied the Fletcher pattern which 

= 55: 


has been offered in evidence here by the Commissioner? 
A. Yes, Ihave. 

Q. Does your company use any structure like that? A. 
We have a rack similar to that that is used in our Under- 
ground Lines Division for supporting a 120 to 208-volt 
system in manholes primarily. Jt is a split insulator de- 
vice. These insulators are joined by metal bracket and full 
voltage that is 600-volt insulation wiring as installed in it. 

Q. You said 120/208 force? A. That’s correct. 

Q. That would be written 120 slant 208? A. That is cor- 
rect. 

Q. What does that mean? A. It means the voltage from 
phase to ground is 120 volts, and between any two phases 
it is 208 volts. 

Q. And you say you use insulation on those the same as 
you would on a 600-volt line? A. Yes, the insulation is 
rated as 600 volt. 

Q. Is that apparently a heavy insulation to use on that 
kind of line? A. That is a standard insulation to use in 
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secondary lines so that the voltage that we are discussing 
here whenever persons would come in close contact with it 

ea 7 
as it would be the case here, or whenever the wires are in 
close proximity, and other sufficient insulation is not avail- 
able. 

We consider the rack primarily spacing device rather 
than an insulating device. 

Q. You do not find it possible by the use of the Fletcher 
rack then to use less insulation than you otherwise would? 
A. No. 

Q. Has your company recently embarked on a storm- 
proofing program? A. Yes. 

Q. What is that analogy? A. Well, I briefly described 
it before. There are certain prime objects and methods 
that we use of increasing spacing of open wire or of more 
severe tree trimming or installation of a great deal more 
cable. We have spent approximately a quarter of a mil- 
lion dollars each year for the last five years. 

Q. You said insulation of a great deal more cable? <A. 
Yes, sir. 

Q. To what extent, if at all, have you gone in for more 
Hendrix cable? A. Well, to date starting from Febru- 
ary, 1955, we have installed something just under one mil- 

—35— 
lion conductor feet. 

Q. And you are continuing to use it? A. Oh, yes. We 
will continue to use it. 


Mr. Crews: The direct examination is closed, 
Your Honor. 
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Cross Examination by Mr. Kreider: 


Q. Mr. Hall, is the Exhibit marked for identification 
as Plaintiff's Exhibit 8 your first article, “Insulated Open 
Wire Cats Cost”? A. Yes, sir. 

Q. I see you call this, the title is “Insulated Open Wire 
Cuts Cost’: You are applying that term to the Hendrix 
cable, are ydu not? A. That’s correct. 

Q. Thank you. 


Mr. Kreider: I think that’s all. I haven’t any- 
thing further. 
The Court: You may step down. 


(Whereupon the witness retired from the witness 
stand.) 


Mr. Crews: Your Honor, because of the storm we 
are a little pressed for time, and I think that the 
book that is in evidence does not have ads on it. 
May we supply those and make it easy for Your 
Honor to use? 

—s6— 

The Court: You may. 


Thereupon, Mz. Wau L. Henper, the Plaintiff, was 
recalled as a witness for and on his own behalf, and, having 
been previously duly sworn, was examined and testified 
as follows: 


Direct Examination by Mr. Crews (Continued) : 


Q. Mr. Hendrix, I show you a folder entitled “Anaconda 
Self-Supporting Aerial Cable”. Does that contain some 
good pictures and good descriptions of the type of self- 
supporting aerial cable that was on the market at the time 
you made your invention? A. Yes. 


William L. Hendrix—Direct (Resumed) 


Mr. Crews: I offer in evidence a copy of that 
bulletin, and that is all I am using it for, Your Honor. 
Simply a visual aid and descriptive aid. 

Mr. Kreider: No objection, Your Honor. 

The Court: The Exhibit will be admitted. 

The Clerk: Number 10, Your Honor. 

The Court: Very well. 

Mr. Crews: (Hands document to The Clerk.) 


(Thereupon the folder entitled “Anaconda Self- 
Supporting Aerial Cable” was marked Plain- 
— 97>. 

tiff’s Exhibit No. 10 and received in evidence.) 


By Mr. Crews: 


Q. Mr. Hendrix, when we closed yesterday you had just 
been talking about how and when and where one would use 
open wire primary power distribution circuits in 1950. 

I am not sure you completed that. Would you in one or 
two sentences very briefly review that point? A. Open 
wire is the less expensive of all distribution construction. 

It is used in sparsely populated areas, where no trees 
present a hazard to open wire and where appearance is 
not objectionable as the high cost of self-supporting aerial 
cable to be. 

It is the most vulnerable and most dangerous type in 
storms and in heavily treed areas. It may not be used even 
with a fairly small load density where more expensive tree 
trimming would run the installation cost above that of self- 
supporting aerial cable. 

Q. Of where and when and why would you test use in 
self-supporting types of power cable that are available to 
it in 1950? A. Self-supporting aerial power cable as com- 
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pared with open wire in open country costs about three to 
four times as much. 

The cost is about one-third as much as underground cable. 
Self-supporting aerial cable is used where you can’t use 
underground because of economic reasons, and open wire 
cannot be used because of hazard use, tree conditions, be- 
cause of poor appearance or because of danger to the per- 
sons in residential areas. 

Q. Now when your cable became available for utility 
companies, where and when and why would the utilities use 
your cable? A. The Hendrix cable could be used wherever 
they would use a self-supporting cable, and thereby save 
sixty to seventy percent on the installed cost. It could be 
used in many places where self-supporting would be pre- 
ferred over open wire, but rejected because of the excessive 


cost of the then available self-supporting aerial power 
eable. 


It ean be used to replace all open wire construction in 
storm-proofing programs against hurricanes and storms 
im areas where such storms have caused damage to open 
lines in disaster proportions. It can be used economically 
to advantage to reconduct your obsolete open wire lines. 

—sg— 

When such conductoring is done while the open wire 
has still energized the voltage. 

Q. Let me be sure I understand that. Why would you 
reconduct an open wire lot? A. With the vast load growths 
in the last ten, twenty or thirty years, the loads have in- 
creased so fast that the conductor sizes which were ade- 
quate ten or twenty years ago are no longer large enough 
to carry the load. 

Q. So in reconductoring you would have this open wire 
type that you told us about and you would string on the 
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same poles some Hendrix cable while the open wire stuff 
was still there and still energized? A. Yes. 

Q. And then you would remove the old open wires? A. 
Yes, the Hendrix cable would be connected in and energized 
without interruption of service to any customer. 

Q. Did I understand you to say that in reconductoring 
with Hendrix cable it would actually be cheaper than re- 
conductoring those lines with heavier type of wire, but 
still using open wire construction? A. Yes, sir. That is 
true, and it has proven true. The reason is that the labor 
cost saving is so great that it more than offsets the addi- 
tional material costs of the Hendrix cable. 

—90— 

Q. Was there a recognized need in 1950 for something 
to provide the better storm resistance? A. Yes, sir. 

Q. How does that lead or express itself as being recog- 
nized? <A. Actually it was because of the storms in the 
New England area. It was felt pretty severely from 1938 
on. When the 1938 hurricane hit in September. 

Electric living had become, not only a pleasant thing for 
every day life, but a necessity. 

Homes were heated, depending on the electric power. 

Q. When you say there was a recognized need, where did 
you see that there was recognition of the fact that there 
was such a need? <A. Actually the public and newspapers, 
and technical publications, and the utility people them- 
selves recognized the need for a better construction of the 
overhead lines. 

Q. Did your invention provide a solution that filled that 
need? A. Yes, sir. 

Q. Beginning on Page 13 of our trial brief there is a 
list of advantages for Hendrix type cable. Does that list 
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prepared by your attorney in collaboration with you? A. 
Yes, sir. 
Q. Is that acorrect statement? A. Yes. 
Q. The first advantage listed on page 13 is as follows: 


“One, the conductor insulation is reduced by as much 
as one-half or more, and the weight and cost of the con- 
ductors is lowered correspondingly, by reason of the 
rigid insulated supporting and spacing of the conduc- 
tors at electrically isolated distances.” 


That is an advantage with respect to what type of power 
distribation system? A. The Hendrix type. 

Q. I said with respect to what type? A. To the self-sap- 
porting type. 

Q. The type of self-supporting cable that is available 


on the market when yours came on? A. Yes. 

Q. The net one is: “Iwo, the cable represents a great 
advantage in severance continuity in that circuit changes 
and additions can be made while the conductors are ener- 
gized.” 

That is an advantage with respect to what? A. The self- 

—92— 
supporting aerial cable. 

Q. The next one is: “Three, the tapes and splices can 
be affected in much less time and also with less skilled men, 
and therefore at greatly reduced cost.” 

With respect to what type is that an advantage? A. The 
self-supporting type aerial cable. 

Q. Turning to Page 14, the next one is: “Four, the neces- 
sity for metallic shielding of the insulated conductors.” 

With respect to what type is that an advantage? A. 
That is the self-supporting or spindle type where the con- 
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ductors are operating in contact with each other and are 
grounded. 

Q. What does it mean? That advantage, No. 4? A. It 
means that the conductor insulation can be removed and 
the conductor is taped for transforming. 

Q. No, we are looking at No. 4, “the necessity for metallic 
shielding of this insulated conductor is eliminated.” A. 
Yes. The necessity— 

Q. Do you use metallic shielding? A. No. 

Q. Was metallic shielding used on the other type? A. 
Yes. 

—93— 

Q. Can you explain that? What is this metallic shielding 
and what is it used for? 

I think we put in evidence yesterday a type, a specimen 
of the other type that had metallic shielding. Is that on The 
Court’s desk in front of him? A. I believe it is, Your 
Honor. 

Q. And that metal that we see on the outside, what is 
that? A. That is the metallic shielding on each conductor. 


Mr. Crews: What is that Exhibit Number? 
The Clerk: Seven. 
Mr. Crews: Exhibit No. 7. 


Q. (Continuing) Each of the conductors has metallic 
shielding? A. Yes. 

Q. And what is the purpose of that metallic shielding? 
A. In alternating current circuits of voltage is about 2,000. 
There is a condenser effect. It conducted with what it 
performs, the function of one weight of the condensers. The 
metallic shieldings performs the outside. 

When the alternating current voltage is impressed be- 
tween these two plates there is what is called a condenser 
current flow. 
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In a cable such as this shielded aerial cable in front 
of me this current can reach values perhaps of four or five 
hundred microamperes per foot of length. It is directly 
proportional to the length of cable. 

Q. What would happen to the cable or the system or to 
the customer or whoever it would happen to if the shielding 
were omitted from the cable in Plaintiff’s Exhibit 7? A. 
This capacity I mentioned could cause the burning of the 
surface of the insulation and the eventual rupture. 

Q. The shielding is necessary in order to prevent de- 
terioration of the cable? A. Of the cable insulation. 

Q. Now is that necessary with yours? A. No, sir. 

Q. You do not use it? A. We do not use it. 

Q. The next advantage on page 14 is: “Five positive 
or visual identification of the conductors as afforded”. 

That is an advantage with respect to what? A. The self- 
supporting built-in messages reassembled or spindle type 
cable. 

Q. Number 6 is: “Six, the cable is given improved volt- 
age strength and operating stability through it”. 

—95— 

That is an advantage with respect to what? A. The self- 
supporting type of cable. 

Q. What does it mean? A. It means if the lightning 
serves, gets into the distribution circuit, that it will with- 
stand a greater surge voltage than would the cable that is 
insulated and shielded as the self-supporting preassembled 
type is. 

Q. That is if there should be lightning there would be 
voltages in the cable far in excess of those that are nor- 
mally present for power distribution? A. Yes. 

Q. How high do those voltages go? A. They might go 
to several hundred thousand volts. 
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Q. And is this an important advantage? A. Yes, sir. 

Q. Now the next advantage is: “Seven, their parallel 
arrangements enables the use of stiffer, fewer stranded 
wires for the conductors, resulting in a substantial addi- 
tional cost saving for the cable”. 

With respect to it, what is that advantage? A. That’s 
with respect to the fully insulated preassembled type cable. 

Q. The next is: “Eight, due to the spacing of the con- 

—96— 
ductors, also the cable can be visually checked for faults”. 

With respect to what is that an advantage? A. The pre- 
assembled type of aerial power cable. 

Q. Where and when does that become of importance? 
A. It has been the experience of the power, electric power 
utilities that when trouble results in the preassembled 
type of power cable it is very difficult to find. 

Sometimes hours may be lost in searching for the trouble 
before they can start repairs on the same. 

Q. Is that because the base conductors are close together 
and the fault may be hidden inside somewhere? A. Yes, 
sir. 
Q. All right, go ahead. A. It has been the experience 
with our cable that visual inspection from the ground can 
quite often pick up the fault. 

Q. So you can frequently—it frequently saves hours of 
time, and there is an advantage in making repairs? A. 
Yes. 

Q. The next advantage is: “Nine, for the same conductor 
span and sag, the cable tension is much less, with attendant 
reduction also in the weight and strength of the support- 
ing and tying equipment, and therefore of the cost of the 
cable overall”. 
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With respect to what is that an advantage? A. That’s 
with respect to the self-supporting aerial cable which is 
much heavier. 

Q. What do you mean by conductor sag? A. The sag of 
the entire cable assembly between poles, of course. 

Q. When a cable is installed does it actually have to be 
given a sag in the time of installation? A. Yes, sir. 

Q And does the amount of that sag differ depending on 
the temperature at the time insulation is made? <A. Yes, 
sir. 
Q. If you install it m hot weather and don’t give it 
enough sag what will happen to it in cold weather? A. The 
rednetion in temperature in cold weather would cause @ 
clingage or elongation and the conductors would develop 
excessive tensions which might even break supports, spacers 
or even pull poles out of line. 

Q And you say with yours the cable tension is much 
less? A. Yes. 

Q. Why should it be less with yours? A. Because the 
weight per foot of the entire assembly is much less. 


—98— 

Q. The next advantage is: “Ten, the cable may be 
handled, stored and shipped with greater ease and lighter 
and less costly equipment, resulting in still further and 
substantial cost savings”. 

That is an advantage with respect to what? A. The 
self-supporting reassembled aerial power cable. 

Q And that is due to the fact that yours is lighter than 
the others for the same current-carrying capacity? A. 
Yes; and in addition, it is shipped on separate reels with 
one conductor per reel, where the preassembled type must 
have the messenger of all three conductors and all the heavy 
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insulating and material, shielding pads, and so forth, on 
the same reel. 

Q. Are your conductors shipped in longer length than 
are used with the previous types of self-supporting cable? 
A. Yes, sir. 

Q. How much longer? A. The usual lengths for a self- 
supporting aerial cable of the size in front of me would be 
about one thousand feet. We have shipped lengths up to 
four thousand feet. 

Q. And does that avoid the necessity for splicing during 

—99— 
installation? A. Yes, sir. 

Q. With the cost saving? A. Yes. 

Q. Does it make installation faster and cheaper? A. 
Yes, sir. 

Q. Would you pull in an entire four-thousand foot length 
of cable at once? A. We have pulled links of that length 
and sagged them all in one continuously. 

Q. You fastened a piece of cable at one end and run it 
through your spacers past your poles for four thousand 
feet and then you pull on the other end and between each 
two poles it will sag evenly? A. We have developed special 
pulley blocks for installing our cable, which will do just that. 

Q. The next advantage is: “Twelve, the cable is much 
less vulnerable to deterioration by electrolysis and corro- 
sion, and therefore has far greater normal life expectancy”. 

That is an advantage with respect to what? A. The self- 
supporting reassembled type of aerial cable with especi- 
ally— 

Q. What is electrolysis and corrosion? A. Electrolysis 
quite often happens between metals of different material 
such as copper and steel. It is a battery action that takes 

—100— 


place over a long period of time. 
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Q. And corrosion is what? A. Corrosion is more usually 
straight observation from the elements that might be in 
the atmosphere such as sulphur, smoke or acids, fumes and 
things of that kind. 

Q. And in this preassembled cable of the Plaintiff’s Ex- 
hibit 7 is there a greater opportunity for dust and dirt 
to accumulate near the base conductors than with your type 
of cable? A. Yes, because of their proximity they can at- 
tract dust and dirt, but would not be trapped by the con- 
ductors not operating in close proximity. 

Q. That is, would not be trapped by the conductors ina 
Hendrix cable? A. Yes, sir. 

Q. Does that trapping of dust and dirt promote elec- 
trolysis and corrosion? A. If it is in a contaminated at- 
mospheric area where there are fumes from industry and so 
forth there. 

Q. The next advantage is: “Thirteen, the cable has sub- 
stantially increased current capacity”. 

That is an advantage with respect to what? A. The self- 
supporting preassembled type of aerial power cable. 

—101— 

Q. Why does your cable have substantially increased cur- 
rent capacity? A. Because each conductor has better heat 
dissipating because there is mutual heating when the con- 
ductors are operating at close proximity, such as they must 
in the preassembled type. 

Q. When these conductors in your cable and the prior 
cable conducts electricity, does it tend to eat up by the 
carrent being conducted? A. Yes. 

Q. Is that the heat you are talking about? A. Yes. 

Q. Turning to Page 13, the next advantage is: “Four- 
teen, the use of resilient bushings at conductor set makes 
possible the easy substitution of different size conductors 
in the cable in the same cable installation”. 
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That is an advantage with respect to what? A. The self- 
supporting type preassembled type of cable. 

Q. Is that an important advantage? A. It is an ad- 
vantage. It is not one of the more important ones. 

Q. When and where and how does this advantage come 

—102— 
into operation? Would you explain what it means? A. In 
some cases as the circuit becomes farther away from the 
source of power the load decreases, and they would want to 
reduce the conductor size in the cable circuit. 

Q. And what is there about your cable that makes it 
easy substitution? A. It merely would change the internal 
diameter of the resilient neoprene bushings. Would ac- 
commodate a conductor of different size. 

Q. While still using the same standard size plant? A. 
Yes, sir. 

Q. The next advantage listed is: “Fifteen, because of 
its improved electrical characteristics, the cable is better 
adapted to high voltage installations”. 

With respect to what is that an advantage? A. Because 
of it. 

Q. With respect to what? A. The preassembled aerial 
power cable. 

Q. Now will you explain it? A. Because of the shielding 
tape that is absolutely necessary in the higher distribution 
voltages, the preassembled type cannot be worked while 
energized. Practically all of the power utilities will not 

—103— 
kill a circuit to make a transformer tape and grant cir- 
cuit tape, and don’t even want to kill it to make repairs. 
That is because of service continuity it is such an im- 
portant factor in electric utility power business. 

Q. Do you have a folder which contains illustrations 
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and engineering data showing the advantages of the Hen- 
drix type cable? A. No. 

Q. (Passes document to witness.) 

Doyounow? A. Yes, sir. 

Q. Was this folder put out by your company? A. No, 
sir. : 
Q. Have you been through the folder and does it cor- 
rectly illustrate and describe advantages of the Hendrix 
type cable? A. Yes, sir. 


Mr. Crews: I offer a copy of this folder in evi- 
dence. 
The Court: It will be 11. 
Mr. Crews: What Number? 
The Clerk: No. 11. 
Mr. Kreider: No objection. 
The Court: The Exhibit will be admitted in evi- 
dence. 
—104— 
(Thereupon the folder showing advantages of 
the Hendrix type cable was marked Plaintiff’s 
Exhibit No. 11 and received in evidence.) 


By Mr. Crews: 


Q. Will you turn to page 2 of the folder and tell us 
what it shows? A It indicates that there is less tree 
trimming required of the Hendrix type aerial cable. 


The Court: I don’t think it is necessary to ex- 
plain the Exhibit that is in evidence. 
Mr. Crews: Very well, sir. 
Q. Now were all these advantages that you have listed 


or testified to for your type of cable, would you have any 
difficulty in marketing the product? A. Yes, sir. 
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Q. Would you please explain that? A. It is electric 
power utilities which are very reluctant to adopt a new 
device or equipment without thoroughly testing it to make 
sure it is going to operate successfully as an adapted use 
for a long period of time. 

In the case of overhead distribution most of them en- 
gineer their installations for a period of thirty years. 

—105— 

Q. And it involves a high capital cost? A. Yes. Ex- 
penditure on the distribution is a substantial capital cost. 

Q. Under public regulation? A. Yes. 

Q. And with the public’s money being spent to pay the 
bills? A. Yes, sir. 

Q. When did you get your first order? A. The commit- 
ment for the first order was in the late fall of 1951. 

Q. From whom? A. From the Narraganset City Elec- 
tric Company. 

Q. That is with Headquarters in Providence, Rhode Is- 
land? A. Yes, sir. 

Q. For how many conductor feet? A. Twenty-one 
thousand conductor feet. 

Q. Go ahead and tell us what happened with respect to 
that order? A. They did not release this entire order for 
shipment, but decided to release fifteen hundred conductor 
feet with associated clamps. 

Q. Fifteen hundred or five hundred? A. Fifteen hun- 

—106— 
dred conductor feet which they installed at approximately 
five hundred circuit feet of experimental installation. 

They energized this at forty-one hundred and fifty 
volts and did not release the balance of the order until late 
the following year. 

Q. What did they do when it energized this at forty-one 
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hundred and fifty volts? A. They merely observed it to 
see what would happen. 

Q. They tested it fortwo years? A. Yes, sir. 

Q. So you had to wait for two years to get the confirma- 
tion to get the balance of that order for twenty-one thousand 
conductor feet? .A. Yes, sir. 

Q. When? A. Inearly 1953. 

Q. Now go ahead and tell us the story of your continued 
marketing of this new cable? A. I don’t have those figures 
that are sales. 

Q. I don’t want you to give me any figures. I want you 
to tell me the story. A. Well, in 1953— 

Q. Did you start selling installations to go right into use? 

—107— 
A. No. Every sale was made strictly on experimental 
basis, bat there was a tremendous amount of interest in the 
construction by the utility people that they all wanted to 
tread cautiously, and every order was an experimental 
order as far as they were concerned. 

Q. Was that true throughout 19537 A. Yes, sir. 

Q. Was it trne in 19542 A. Yes, sir. 

Q. Thronghout? A. Yes, sir. 

Q. Was it true throughout 19557 A. Largely so. There 
were a few repeat orders in 1955. 

Q After that did you continue to get repeat orders? A. 
Yes, sir. 

Q Have you produced a cable showing the— 


The Court: Would you care to take a short recess? 

Mr. Crews: I think it will pass in a second. This 
is the fourth time this morning it has happened, and 
it passes very quickly. 


(Counsel has physical ailment, and stands rigid.) 
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By Mr.Crews (Cont’d): 


Q. Have you produced a set of figures showing the yearly 
sales of your new cable by year, by conductor feet and by 
dollar volume? A. Yes, sir. 

Q. And is this cable that you have produced a correct 
statement of that? A. Yes, sir. 


Mr. Crews: I offer it in evidence. 

Mr. Kreider: No objection. 

The Court: The Exhibit will be admitted. 
The Clerk: No. 12. 


(Thereupon the document containing set of 
figures showing yearly sales of cable was 
marked Plaintiff’s Exhibit No. 12 and received 
in evidence.) 


By Mr. Crews: 


Q. Have you also produced a three-page list entitled 
“Users of Hendrix Aerial Cables” showing the date of the 
first purchase of cable by a company and the number of 
circuit feet, totalled purchased by that company? A. Yes, 
sir. 

—109— 

Q. Thank’s. That’s all. 

And is this list that you have produced a correct list? A. 
Yes, sir. 


Mr. Crews: I offer in evidence a copy of that. 
Mr. Kreider: No objection. 

The Court: The Exhibit will be admitted. 

The Clerk: No. 13. 


1103 
William L. Hendriz—Direct (Resumed) 


(Thereupon a three-page list entitled “Users of 
Hendrix Aerial Cables” was marked Plaintifi’s 
Exhibit No. 13 and received in evidence.) 


By Mr. Crews: 


Q. Now what is the total number of circuit feet that you 
have produced and sold to date? A. Two million, thirty- 
eight thousand, six hundred and eighty-three circuit feet. 

Q. And how many conductor feet would that be? A. 
Three times that in feet. 

Q. Now I notice from Plaintiff’s Exhibit 12 that your 
sales have gone up steadily year by year through 1959, 
but it would appear that they do not show any increase in 
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1959. Is that a correct analysis of the figures as they ap- 
pear there? A. Yes, sir. 

Q. Does that indicate that the utilities are not continued 
to use greater quantities of Hendrix type cable? A. No, 
sir. 

Q. Why not? A. Because the competition is showing 
production of this type cable now. 

Q. What competitors do you have who are making and 
selling Hendrix type cable? A. The most active ones I be- 
lieve, No. 6, the Kaiser Aluminum Chemical Sales, Rome 
Cable Corporation, the General Electric Company, the 
John B. Robbins and Sons Company, the Southern Elec- 
trie Company, and the Anaconda Wire and Cable Company. 

Others have offered it for sale, but they are not as active 
as these six I have named. 

Q. When did you have your first competitor in this type 
ofcable? A. In early 1958. 

Q Did you have any trouble with these competitors 
prior to the time they became competitors for Hendrix 
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type of cable? A. Yes, sir. We ran into adverse sales 
efforts from practically all of them during the six years 
preceding them. 

Q. Just what do you mean by adverse sales efforts? A. 
None of these companies endorsed the idea. They were 
fighting it. 

Q. You were trying to sell your type of cable, and they 
would try to prevent the utilities from buying it from you? 
A. Yes, sir. 

Q. And then in 1957 they turned around and started 
to making it and selling it themselves? A. Yes, sir. The 
first company started its efforts in about the middle of 1957. 

Q. Have there been papers published in Engineering 
Journals with respect to your type of cable? A. Yes, sir. 

Q. And is Plaintiff’s Exhibit No. 8 for identification a 


folder containing seven such articles? A. Yes, sir. 

Q. Were any of these articles solicited by you or your 
company? A. No, sir. 

Q. Were all of them published in the periodicals indicated 
on the dates indicated? A. Yes, sir. 


—112— 
Q. Did you cooperate with anyone in connection with 
these articles? A. Yes. Wherever the author requested 
information from us we fully cooperated. 
Q. You were glad to have them written? A. Happy. 
Very happy. 


Mr. Crews: I offer Plaintiff’s Exhibit No. 8 in 
evidence, Your Honor. 

Mr. Kreider: Your Honor, I would like to object 
on the view that the contents of these articles written 
by people who are not testifying here are hearsay, 
and on that basis I would consider them incompetent. 
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Mr. Crews: Your Honor, the witness has stated 
that information came from him. Perhaps I should 
ask him a few more questions about it first, and per- 
haps I can remove the objection, if I may. 

The Court: Very well. 


By Mr. Crews: 


Q. Mr. Hendrix, will you turn to the first article? A. 
Yes, sir. 

Q. The one by John J. O’Brien in Electrical World 
August 22, 1955. 

Now you turn over to the second page of that article, 

—113— 
and the first paragraph under the heading “New Construc- 
tion Sought”, and at the end of that paragraph you see 
the words “more recently developed method of obtaining 
storm-proof characteristics for its distribution system”. 

Following that is a new paragraph starting: “The newer 
method uses three “tree” wires formed and secured in a 
diamond-shaped configuration.” 

Is that a description of a Hendrix type cable? A. Yes, 
sir. 
Q. And does the balance of the articles from there to the 
end describe the Hendrix type cable? A. Yes, sir. 

Q. Is it about the Hendrix type cable? A. Yes. 

Q. And was that information obtained from your com- 
pany? A Both from information we provided and our 
own experience with the cable. 

Q. Andisitcorrect? A. Itis. 

Q Go to the second article. 


The Court: Now just a minute. 
Mr. Kreider: Your Honor, I will withdraw the 
objection. 
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—114— 
The Court: Very well. 
The Exhibit will be admitted. 


(Thereupon Plaintiff’s Exhibit No. 8 was re- 
ceived in evidence.) 


By Mr. Crews: 


Q. Mr. Hendrix, do all these papers in Plaintiff's Ex- 
ihbit No. 8 correctly state the facts in respect to your 
cable? <A. Yes. 

Q. Mr. Hendrix, are you aware of the fact that there 
have been a couple of investigations conducted by the Pub- 
lic Utilities Commission of Connecticut following storm 
damage to power lines and so forth in that State? A. Yes, 


sir. 

Q. Did you go to the State Capitol Building at Hartford 
and examine the Commission’s files and find documents in 
those files reporting those investigations? A. Yes, sir. 

Q. Did you order? <A. Yes, sir. 

Q. Did you order documents? A. Yes, sir. 

Q. Did you order documents supplied to you from those 

—1l15— 
files? <A. Yes, sir. 

Q. I have a folder here, which I don’t have a title on 
the front cover yet, but the first one inside is: “Statement 
On Distribution Construction To The Public Utilities Com- 
mission Of Connecticut”. 

Does this folder contain material that was supplied 
by the Public Service Commission? A. Yes, sir. 


Mr. Crews: Now, Your Honor, we have only two 
copies of this folder. I understand we are going 


lida 
William L. Hendriz—Direct (Resumed) 


to have to quit at 12:30. We can have additional 
copies made this afternoon. 

May I offer this in evidence and withdraw it for 
the purpose of making additional copies? 

The Court: Will you show it to Government Coun- 
sel? 

Mr. Crews: Yes, sir. 

Mr. Kreider: (Examines document.) 


(Conference between Counsel off the record.) 


Mr. Kreider: I have no objection, Your Honor. 

The Court: The Exhibit will be admitted, and if 
you find it necessary or desirable you may sub- 
stitute a photostatic or a reproduced copy, if neces- 
sary. 

This is Plaintiff’s Exhibit No. 14, is it? 

—116— 
The Clerk: No. 14. 


(Thereupon a folder containing “Statement On 
Distribution Construction To The Public 
Utilities Commission of Connecticut” was 
marked Plaintiff’s Exhibit No. 14 and received 
in evidence.) 


The Court: I believe that it would be better if 
we took a short recess now, Gentlemen. 


(A short recess was taken at 11:02 A. M.) 


The Court: Mr. Crews, you may remain seated 
while examining the witness if it would be more com- 
fortable. 
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Mr. Crews: Thank you very much, sir. I think it 
is perfectly all right now. I have no trouble, and 
no pain most of the time. Once in awhile I get a 
catch. 

The Court: The Court admitted Plaintiff’s Ex- 
hibit No. 14 in evidence just prior to the recess. 


By Mr. Crews: 


Q. Mr. Hendrix, have you produced a folder contain- 
ing three advertising folders of your Hendrix aerial cable 
which are put out by your company? A. Yes, sir. 

417= 

Q. And are the statements contained in those folders 
correct? A. Yes. 

Q. Were they written by an advertising man? A. Yes. 

Q. Where did he get the material to write it? A. We 
supplied the text. 

Q. Youwroteit? A. Yes. 


Mr. Crews: I offer in evidence one of those 
folders. 

The Clerk: No. 15. 

Mr. Kreider: No objection. 

The Court: The Exhibit will be admitted. 


(Thereupon a folder on Hendrix aerial cable 
was marked Plaintiff’s Exhibit No. 15 and re- 
ceived in evidence.) 


By Mr. Crews: 


Q. Mr. Hendrix, have you produced a series of photo- 
graphs illustrating your own and other types of cable and 
their installation? A. Yes. 
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Mr. Crews: I offer in evidence a book of such 
photographs. 
The Clerk: No. 16. 
Mr. Kreider: No objection. 
The Court: The Exhibit will be admitted. 


(Whereupon a book of photographs illustrating 
cables and installations of various types was 
marked Plaintiff’s Exhibit No. 16 and received 
in evidence.) 


Mr. Crews: Your Honor, I have only three copies 
of this book of photographs. I wonder if Mr. Kreider 
would be willing to stand up beside me and look on 
with me in my copy as I examine the witness? 


Mr. Kreider: I will be glad to do so. 


By Mr. Crews: 


Q. Mr. Hendrix, will you turn to the first photograph in 
the book and tell me what it shows? A. That shows an 
open wire telephone and signal circuit installed on the 
voltage. 

Q. Telephone cirenits? A. Telephone circuits. 

Q. Will you turn to the second photograph, and on each 

—119— 
one is a legend on the other side of the plastic folder on 
the back of it telling what the picture is about. Right? A. 
Yes. 

Q. Would you turn to the second photograph and tell me 
what it shows? A. That is also a telephone circuit on open 
wire. 
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The Court: I think, Mr. Crews, that the photo- 
graphs with the legend appearing on the back, each 
of those, I don’t think it is necessary for the witness 
to identify each one. 

Mr. Crews: I just noticed in my copy of the book 
some of the sheets or legends are in the wrong place. 

You might check Your Honor’s book to be sure that 
you get those right, and I will not go through them 
one by one for information; but there are some 
things in here I would like to have the witness point 
out, if I may. 

I will do it very briefly. 


Q. The third one is high powered transmission? A. 
Yes. 
Q. And the fourth one is high power open wire trans- 


mission? <A. Yes. 
Q. Now the fifth one, will you explain that in a little 
—120— 
more detail? A. That is a distribution substation. In 
photo No. 5 on the right, upper right. 

Q. The legend on the left side applies to the picture 
onthe right? A. That is correct. 

Q. Go ahead, Mr. Hendrix. A. In the upper right photo 
No. 5 is two supply cireuits of a substation, a subtrans- 
mission classification 22,000 volts, three phase. 

Q. Open wire? A. Open wire. 

These feed into the high voltage section of a distribu- 
tion and substation showing in this photograph. 

You will note on the incoming side of that structure light- 
ning arresters directly below determinations of these open 
wire 22,000 volt circuits. 

On the opposite side of the substation structure you will 
see fuses of high voltage highly interrupting capacity. 
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From this structure is connected open wire lines to the 
structures showing in photo No. 6. 

Q. Thenextone? A. The next one. 

Q. You have three open wire distribution voltage lines 
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coming from the left, going out of the left? A. Yes, sir. 

Q. Allright, goontoNo.6. A. It is— 

Q. No. 6 is simply another view of the same station? 
A It is another view of a different part of that same 
station. 

(Indicating on photo.) This is the transformer part of 
the substation which transforms the voltage from the 22,000 
volt circuit voltage to 4150 volt, which is the distribution 
voltage on the outgoing circuits. 

Q. Seven looks like it is applicably described in the 
legend, right? A. Yes. 

Q. And 8 is the Messenger and Ring Type of Aerial 
Power Cable? A. Yes, sir. That is a 138 KV 3-phase 
voltage installed. 

Q. Nime is Aerial Cable. Would you point out what in 
that would you say is a Reverse Lay Aerial Power Cable? 
A. You will note approximately in the center of the photo- 
graph the conductor is reverse there, twisted together. 

Q. All right. Go on to No. 10. 

There you see the conductors parallel to each other. They 
remain parallel at all times, which is characteristic of the 

—122— 
field assembly. A. It is a Field Assembled or Spinner 
Type of Aerial Power Cable. 


The Court: I believe this is repetitious, Mr. Crews. 
The witness has described these various types of 
lines. 

Mr. Crews: Very well, sir. 
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By Mr. Crews: 


Q. Will you turn over, Mr. Hendrix to No. 16 and No. 17? 

You have one here somewhere that you compare with 
what is shown; 15, isn’t it? A. Yes, sir. Fifteen and 16 
compare. 

Q. Now at the upper center in No. 15 there is a big volt 
in the line there. What is that? A. That is a connector 
that has been taped over after the connection to the cable 
was made. 

Q. The line has been tapped at that point? A. Yes, sir. 

Q. I turn to 16. I see three great big T shapes. 

What are those? A. Those are the tape connections to 
the reassembled type of cables. 

Q. Those are the taps? A. Those are taps. 

—123— 

Q. Illustrating the difference in tap for your cable and 
the tap for the preassembled type? A. Yes. 

Q. What is the amount of time required for the tapes? 
A. I believe the utility people consider it an eight-hour 
day to make a three-phase tap in the preassembled type of 
cable such as shown in photo 16. It would be a matter 
of not more than one hour and a half for an unskilled work- 
man such as a first-class minor to make the taps in Hendrix 
type cable showing the figure in photo 15. 

Q. Mr. Hendrix, have you read the Fletcher Patent? A. 
Yes, sir. 

Q. Have you prepared a model of it? A. Yes, sir. 

Q. Is it here in the courtroom? A. Yes. 

Q. Would the device of the Fletcher Patent work on 
primary power distribution voltages outdoors? A. No, 
sir. 

Q. Are you prepared to demonstrate that here in the 
courtroom? A. Yes, sir. 
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Q. Now is this model the model that you have prepared 
—124— 
of Fletcher? A. Yes. 


Mr. Crews: I offer that in evidence. 

The Clerk: No. 17. 

Mr. Kreider: No objection. 

The Court: The Exhibit will be admitted. 


(Thereupon model of Fletcher Patent was 
marked as Plaintiff’s Exhibit No. 17 and re- 
ceived in evidence.) 


Q. Mr. Townsend is holding up a board with some things 
on it. What is this? A. That is samples of cable, compar- 
ing Hendrix type insulated conductors with the pre- 
assembled type. 

Q. Tell us what they are from left to right? A. Let me 
get a closer look at them. 


(Views subject from close angle.) 


The left channel is a 15,000-volt Hendrix cable con- 
ductor insulated with .150 inches of polyethylene. 

The next one is 15,000 volts of insulated preassembled 
type conductor, insulated with approximately 1964 inches 
of rubber insulation, metallic shielding. 

Q. What is the next one? A. The next one is 5,000-volt 

—125— 
Hendrix Aerial Cable Conductor insulated with .085 inches 
of polyethylene. 

Q. What is the next one? A. The next, 5,000-volt pre- 
assembled Aerial Cable Conductor having shielding over 
the conductor, 1064, perhaps 1164 in this size conductor with 
rubber insulation. Semiconducting tape, metallic shielding 
tape, and neochrome protection. 
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Mr. Crews: I offer that board with those samples 
in evidence. 

Mr. Kreider: No objection. 

The Court: The Exhibit will be admitted. 

The Clerk: (Marks Exhibit.) No. 18. 


(Thereupon the board of samples of covered 
Aerial Cable was marked as Plaintiff’s Ex- 
hibit No. 18 and received in evidence.) 


Q. Mr. Hendrix, I show you another and ask you what it 
is? A. This is a No. 2 American Wire Gauge Aluminum 
Conductor, steel-reinforced for aerial power distribution 
use. 

Q. This would be what would be used for open-wire dis- 
tribution? A. Yes, sir. 

—126— 
Mr. Crews: I offer that in evidence. 
Mr. Kreider: No objection. 
The Court: The Exhibit will be admitted as Plain- 
tiff’s Exhibit No. 19, Madame Clerk. 
The Clerk: No. 19. 


(Thereupon No. 2 American Wire Gauge Alu- 
minum Conductor was marked as Plaintiff’s 
Exhibit No. 19 and received in evidence.) 


By Mr. Crews: 


Q. You have been handed another object. 

Q. What is that? A. That is a No. 2 Stranded Hard 
Drawn Conductor, Copper Conductor. 

This also is used for distribution circuits. 

Q. On open wire? A. On open wire. 
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Mr. Crews: I offer that in evidence. 
Mr. Kreider: No objection. 
We need a second to catch up with these Exhibits. 
The Court: The Exhibit will be admitted as Plain- 
tiff’s Exhibit No. 20. 
The Clerk: No. 20. 
—127— 
(Thereupon No. 2 Stranded Copper Conductor 
was marked as Plaintiff’s Exhibit No. 20 and 
received in evidence.) 
Mr. Kreider: Your Honor, we will ask for Exhibit 
No. 20. 


By Mr. Crews: 


Q I show you another object and ask you what it is? 
A This is a larger aluminum conductor. The size is 
336,000 400-cirenit. It is 19 strands, with hard drawn alu- 
minum, and is insulated with .085 inches of high density 
weather resistant polyethylene. 

This is 5,000-volt glass Hendrix conductor. 


Mr. Crews: I offer that in evidence. 

Mr. Kreider: No objection. 

The Court: The Exhibit will be admitted. 
The Clerk: No. 21. 


(Thereupon Large Aluminum Conductor was 
marked as Plaintiff’s Exhibit No. 21 and re- 
ceived in evidence.) 


Q. You have another object in your hands that has been 
handed to you. What is that? A Yes, sir. 

—12g— 

This is 2 conductor of the same size, 336,000 400 cycle, 

hard drawn aluminum insulated, with .150 special high 
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density, track resisting polyethylene, for 15,000-volt Hen- 
drix Aerial Cable. 


Mr. Crews: IJ offer that in evidence. 

Mr. Kreider: No objection. 

The Clerk: No. 22. 

The Court: The Exhibit will be admitted as 
Plaintiff’s Exhibit No. 22. 


(Thereupon Hendrix Aerial Cable Conductor, 
covered with polyethylene, was marked as 
Plaintiff’s Exhibit No. 22 and received in evi- 
dence.) 


By Mr. Crews: 
Q. You have been handed another object. 


What is that? A. This is a heavy three-conductor 
Power Cable known as the Belted Type. The Conductor 
size is 350,000, having 37 strands in each conductor. Each 
conductor is insulated with drapings of cambric. The three 
conductors are taped together with suitable filters and a 
belt of cambric wrapped over the three cable conductors. 
Overall is the protective cable tape, and a heavy lead sheet. 

Q. Is that the type that is used with the Messenger Con- 
struction? A. Yes, this type has been in domestic rings for 
Aerial Cable use. 

Q. For what voltage? A. This is for 5,000 volts. 


Mr. Crews: I offer that in evidence. 

Mr. Kreider: No objection. 

The Court: The Exhibit will be admitted. 
The Clerk: No. 23. 
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(Thereupon a heavy three-conductor Power 
Cable known as the Belted Type was marked 
as Plaintiff’s Exhibit No. 23 and received in 
evidence.) 


Q. I hand you another object and ask you what it is? 
A. This is the second Hendrix Aerial Cable Spacer that we 
designed when we built. It is known as our Hendrix Clamp. 

Q. Used for what voltages? A. This is for use on volt- 
ages, 5,000 volts. 

Q. This is the first type you put out and the first size 

1304 
you put out of the diamond shape? A. Yes, sir. This is 
the first diamond shape spacer that we designed and built. 


Mr. Crews: I offer that in evidence. 

Mr. Kreider: No objection. 

The Clerk: No. 24 

The Court: The Exhibit will be admitted. 


(Thereupon a Hendrix Aerial Cable Spacer 
known as the Hendrix Clamp was marked as 
Plaintiff’s Exhibit No. 24 and received in 
evidence.) 


By Mr. Crews: 


Q. You have been handed another object. 

What is this? A. This is a very recent Hendrix Clamp 
built for voltages up to 15,000 volts. This was built es- 
pecially at the request of the Baltimore Gas and Electric 
Company because they have adopted our vertical arrange- 
ments of the Hendrix Aerial Cable and more recently they 
have determined to raise their distribution voltage from 
4150 volts to 15,200 volts. 
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This is the Clamp for them for this article that is used 
—131— 
on Hendrix Aerial Cable. 


Mr. Crews: I offer that in evidence. 

Mr. Kreider: No objection. 

The Court: The Exhibit will be admitted. 
The Clerk: No. 25. 


(Thereupon a recent Hendrix Clamp for volt- 
ages up to 15,000 volts was marked as Plain- 
tiff’s Exhibit No. 25 and received in evidence.) 


By Mr. Crews: 


Q. Mr. Hendrix, there is a very heavy object on the floor 
over here with a tag on it that says, “No. 17” on it. 


What is that? Can you see it from where you are? A. 
No, sir. Is it the first cross arm there? 

Q. Yes. A. That is a cross arm employed in open wire 
construction for distribution voltages. 


Mr. Crews: Your Honor, I would like to sit down, 
if I may. 
The Court: You may. 
Mr. Crews: (Resumes seat at Counsel table.) 
—132— 
A. (Continuing) That is employed on the distribution open 
wire circuits for 12,500 volts. 
You will note a spacing between the heavy 12,000 volt in- 
sulator is approximately three feet. 


Mr. Crews: I offer that in evidence. 
Mr. Kreider: No objection. 
The Court: It will be Plaintiff’s Exhibit No. 26? 
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The Exhibit will be admitted. 
The Clerk: No. 26. 


(Thereupon a cross arm employed in open wire 
construction was marked as Plaintiff's Ex- 
hibit No. 26 and received in evidence.) 


Q. What is that second structare on the floor over there, 
Mr. Hendrix, behind the one you have described? <A. That 
is a cross arm with glass insulators spaced approximately 
ten inches. That is used for open wire telephone communi- 
cation service. 

Q And do the insulators have fastened to them wires 
of the size mentioned at the available patent? A. Yes, sir. 


Mr. Crews: I offer that in evidence. 
Mr. Kreider: No objection. 
—133— 
The Court: The Exhibit will be admitted. 
The Clerk: No. 27. 


(Thereupon a cross arm with glass insulators 
was marked as Plaintiff’s Exhibit No. 27 and 
received in evidence.) 


By Mr. Crews: 


Q. Mr. Hendrix, on the table over there is a telephone 
and a couple of batteries. 

Could you tell me just what they are? A. That tele- 
phone is known as Federal telephone and is in use to- 
day in some of the rural areas. It is in use in Greenville, 
New Hampshire, at the town adjacent to Milford. 

Q. About when was it made? A. I am not sure when 
that telephone was made, but it could be in recent years, 
within the last ten to fifteen years. 
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Q. Now there are two batteries there connected to it. 
Can you turn a crank or something and make it ring? A. 
Yes. They are manually operated with a crank on the 
side of the phone that actuates out small small magneto 
which will ring a bell, both in that phone and in the phones 
connected to the line. 

—134— 

Q. Now you and your neighbor both have that type of 
phone. What will be the source of electric current that 
causes your voice to be transmitted? A. The voice is trans- 
mitted by the voltage and current provided by the two dry 
cells connected in series which gives them a total of three 
volts. 

Q. In your home there will be such cells as shown on the 
table there? A. Yes. 

Q. At your neighbor’s home there will be two such cells? 
A. Yes. 

Q. And when you call your neighbor and talk to him what 
supplies the current that carries your voice over? A. The 
batteries on my phone. 

Q. And when you are carrying on a conversation with 
him do your batteries carry your voice to him and his bat- 
teries carry his voice to you? A. Carries his voice to me. 
Yes. 

Q. And this illustrates the amount of your current in- 
volved in telephone use? <A. Yes, sir. 


Mr. Crews: I offer that telephone and the bat- 
teries in evidence, Your Honor. 
Mr. Kreider: No objection. 
=495 =. 
The Court: How is this material to your patent 
claim, Mr. Crews? 
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Mr. Crews: The Board of Appeals, Your Honor, 
found that they couldn’t find a distinction between 
Power Aerial Cable and Telephone Aerial Cable. 
It said it is absolutely the same thing. I am simply il- 
lustrating here that we are talking about things 
that are so vastly different. 

We are talking about enormous amounts of power 
required for cable like one of those recent Exhibits 
for power and power on two batteries. 

How long do those batteries last? 

The Witness: They have been known to last 
six years. 

Mr. Crews: That much is with the telephone. 
There is still a difference. 

The Court: The Exhibit will be admitted. 

Mr. Crews: Mr. Hendrix, you have in front of you 
a copy—excuse me. 

The Clerk: No. 28. 


(Thereupon a telephone with crank and batteries 
was marked as Plaintiff’s Exhibit No. 28 and 
received in evidence.) 

—136— 
By Mr. Crews: 


Q. Mr. Hendrix, do you have in front of you a copy 
of Patent Claim No. 23% A. Yes, sir. 

Q Now that claim spells out? A.A self-supporting 
electric power distribution cable adapted to carry at least 
two thousand volts. 

Q Does that distinguish what is being claimed with the 
messenger in ring construction? 


Mr. Kreider: Your Honor, I don’t believe Mr. 
Hendrix is involved with that. He testified on claims. 
The claims speak for themselves. 
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I would object to the question. 

Mr. Crews: Your Honor, there is a description 
I believe—one has to be able to be a patent expert 
to read phrases and say what they are— 

The Court: You may ask the witness what specific 
part of his invention is designated by particular 
phraseology, if you desire. 

Mr. Crews: All right, sir. 


Q. Mr. Hendrix, will you go through the claim and point 
out where the claim in its language distingnishes—desig- 
nates your particular invention? A. My self-supporting 
aerial cable adapted to carry at least two thousand volts. 

375- 
Comprising a supporting messenger. 

Q. Explain to us as you go along how that defines your 
invention. A. My invention does have a supporting mes- 
senger as do all self-supporting aerial cables. It has in- 
sulated conductors, as does all self-supporting aerial cables. 

The difference is that with the conductors being spaced 
and held apart one from the other messenger, the insulation 
can be reduced to approximately one-half that required 
by other types. 

Q. I do not want you again to tell me what the ad- 
vantages are of this construction. Just point out where 
this describes and how it describes yours. A. How it 
describes ours? 

Q. And restrict it to yours. A. “Having each an insula- 
tive sheath of approximately one-half the thickness standed 
with and necessary to cables of like capacity, and whose 
conductors are ordered in contact with each other, means 
for the aerial support of said messenger and conductors, 
and a plurality of rigid light weight hanger-spacer ele- 
ments of insulating material longitudinally distributed 
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along the messenger between said aerial support means 
and including opposed interfitting releasably clamped 
members providing parallel conductor seats predeter- 
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minedly spaced transversely of the cable, said seats sup- 
portively receiving the conductors in identifying ordered 
arrangement”, which describes our cable. 

“Spacing the conductors from each other and from the 
messenger at insulative distances calculated with respect 
to the rated voltage and the conductor sheaths to afford 
by the spacing essential electrical isolation for the indi- 
vidual conductors.” 

Is there anything farther? 

Q. How about the last phrase: “To afford by the spac- 
ing essential electrical isolation for the individual conduc- 


tors”? A. Yes, sir. 


Mr. Crews: The direct examination is closed, Your 
Honor. 


Cross Examination by Mr. Kreider: 


Q. Mr. Hendrix, I would refer you to Plaintiff’s Exhibit 
No. 4 and I ask you in Plaintiff’s Exhibit No. 12, you have 
charted a number of the sales, of which you described as 
Hendrix type cables for years 1952 through 1960. 

Now I ask you did not some of these installations, was 
not some of this cable used in installations using the par- 
ticular plan of Plaintiff’s Exhibit 4, which is before you? 
A. Ata later date. 

—139— 

Q No, here is the question: Would you take a look at 
Plaintiff's Exhibit 127 

I will show him my copy, if The Court has no objection to 
it, which lists sales in feet. 
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Were not some of those sales for cable to be used with the 
clamp of Plaintiff’s Exhibit 4? A. One sale in 1953 was a 
triangler or diamond shape of the tri-three, but not this 
clamp in Exhibit 4. 

Q. How about the others listed here? A. It was late 
1955 before the tri-six clamp was designed and built. 

Q. Well, the answer to my question—my question is 
this: Was not the cable, some of the cable used here in- 
stalled with clamps of the type of Exhibit 4 and the an- 
swer to that is Yes? Is that correct? <A. Yes. 

Q. I will still refer you to the plan of Exhibit 4. I ask 
you, Have you been granted a United States Patent on 
that plan? A. The Patent application was on the tri-three 
Hendrix clamp and described in the application by that 
clamp. Not this one. 

Q. Has the tri-three clamp been placed in evidence here 
today, Exhibit 24? 


The Court: It was placed in evidence yesterday, 
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and The Court reserved the Patent Number on it, 
Mr. Kreider. 


By Mr. Kreider: 


Q. You were referring to the application in issue here? 
A. No, sir. The application on the triangler arrangements 
of this clamp. 

Q. Such an application has been filed and a patent was 
granted onit? <A. Yes. 

That is true. 

Q. I show you a copy of Patent No. 2820083 and ask you 
if that is the Patent granted in the application we are speak- 
ing oft A. That is it. 
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Mr. Kreider: Your Honor, I offer in evidence a 
copy of Patent No. 2820083 as Defendant’s Exhibit 
No. 2. 

Mr. Crews: No objection. 

The Court: The Exhibit will be admitted. 

The Clerk: (Marks document.) 


(Thereupon a copy of Patent No. 2820083 was 
marked as Defendant’s Exhibit No. 2 and re- 
ceived in evidence.) 

—141— 
By Mr. Kreider: 


Q. Mr. Hendrix, I would like you to refer to Page 13 of 
the trial brief; starting on Page 13 there are a number 
of asserted advantages listed. 

You have testified that these are advantages with re- 


spect to a cable, self-supporting cable construction. Is 
that correct? A. Yes. 

Q. They are not advantages developed in to an open wire 
construction? A. No, sir. 


Mr. Kreider: I believe that is all 
Mr. Crews: That is all, Your Honor. 
Thank you, Mr. Hendrix. 

The Court: You may step down. 


(Whereupon the witness retired from the witness 
stand.) 


The Court: You may call your next witness, Mr. 
Crews. 
Mr. Crews: Yes, sir. I call Mr. Carson. 
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Thereupon, Mz. Harry A. Cakson was called as a witness 
for the Plaintiff, and, having been first duly sworn, assumed 
the witness stand and testified upon examination as fol- 
lows: 

—145. 
Direct Examination by Mr. Crews: 


Q. What is yourname? A. Harry A. Carson. 

Q. Where do you live? A. 243 Greenwood Avenue, War- 
wick, Rhode Island. 

Q. What is your occupation? A. J am now retired. 

Q. What was your occupation just prior to your retire- 
ment? A. District Engineer, immediately before my re- 
tirement I was Special Engineer, but most of my career was 
District Engineer of New England Electric System. 

Q. Where is that system located? A. Massachusetts, 
Rhode Island and New Hampshire. 

Q. Headquarters in Providence? A. The Headquarters 
of the System is in Boston. The company that I was with 
was a division, and the Gas Electric Company had Head- 
quarters in Providence. 

Q. Would you tell us briefly what engineering training 
and experience you have had? <A. Well, I have a Bachelor 
of Science Degree in Electrical Engineering. I spent two 
and a half years in General Electric Company in a test 

=a: 
course. I spent six years as Distribution Engineer for the 
Public Service Electric and Gas Company in New Jersey, 
and from 1929 until 1959 I was District Engineer for the 
New England Electric System. 

Q. Where were you located in the years 1938 to 1945? 
A. Providence, Gas and Electric Company. 

Q. Tell us what experience you had with the storms in 
those years? A. Of course, that refers to really bad 
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storms. What started all this was the hurricane of 1939, 
and which completely flattened the System, you might say. 
There was absolutely no power available in the State of 
Rhode Island for a period of eight hours, and it was three 
weeks before all the customers were restored to service. 

That was the first and probably the worst of our storms. 
However, we felt that this was more or less of an unusual 
thing, since having been once for a hundred and thirty- 
five years. 

But in 1944 we were hit with another hurricane, severe, 
but not as bad as the first, and that was followed in 1945 
I believe with a rather severe sleet storm that knocked 
things out in pretty bad shape. 

Then I don’t think I can give you the exact year, but it 
hit us with a bad hurricane and again we were flat. In the 
latter case I won’t say we were completely out of power, 
but im the first case we were. 

—144— 

Q. Were some of these major disasters? A. We con- 
sidered all of them major disasters. In most cases in any 
of those storms there were people without service for a 
week or more. 

Q. Did your company undertake to do anything for 
stormproofing? A. In the early ’40’s we began looking 
around to see what could be done to strengthen our System 
so that these storms would at least not be so damaging 
to us. 

And in the early ’40’s we began considering this and made 
a study of the System and got a little idea of cost, and we 
began looking for the material. 

But apparently the only thing available at that time, 
and this was I think 1945 or 1946, was this preassembled 
aerial cable. We started in putting up quite a little bit 
of that cable for—that was reasonably satisfactory, but 
was far more expensive than we had ever anticipated that 
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it would be. More expensive to install, and it was rather a 
difficult thing from an operating standpoint too because 
to work on a cable in any way that meant the energizing 
—that would be energizing a section of the cable like that 
leaves an awful lot of people out of service for periods 
of hours, possibly days for some of the jobs that might be 
required. So we were never quite happy with that, and we 

—145— 
did have several failures on that cable. 

Most of those failures were due to, well, in some cases 
the shielding tape that cut into the insulation while it 
was being installed presumably and creating a weak spot 
and eventually failed. 


The Court: Just one minute. I am going to take 
a five-minute recess at this point. 

The Marshal: This Honorable Court stands re- 
cessed for five minutes. 


(A five-minute recess at 11:55 A. M.) 


The Marshal: This Honorable Court is again in 
session. 
Please come to order. 


Thereupon, Mr. Harry A. Carson, a witness for the Plain- 
tiff, resumed the witness stand, and testified upon examina- 
tion as follows: 


The Court: You were going to ask the witness a 
question when we recessed. 


Direct Examination by Mr. Crews (Continued) : 


Q. Mr. Carson, did your company make a study of what 
it cost to stormproof the City of Providence? A. Yes, we 
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did, bat it was the facts that we had available were not so 

—146— 
good that we could put too much confidence in it. So we did 
our best. 

Q. How much did you figure it would cost? A. Well, 
we estimated that time to be a million dollars, but that 
proved later to be very inadequate. 

Q. Was it economically feasible to stormproof Provi- 
dence? A. Well, I would doubt it very much. 

Q. I presume you have heard of the Hendrix type of 
cable that we are concerned with here? A. I certainly 
have. 

Q. When did you first hear of it? A. I guess it was 1950, 
about that time. We were searching for something that 
would help us out. Hendrix came around with this idea, and 
we certainly were interested. We were interested in any- 
thing that looked like it would help us. 

Q. Just tell us in your own words the story of your 
experience with Hendrix cable? A. Beginning from my 
test period? 

Q. Yes. A. Well, in 19501 guess it was we ordered some 
for December and probably installed it in 1951. 

Q. Now Mr. Hendrix I think just testified that that was 
ordered in 1951. Would that be correct? A. I wouldn’t 

—147— 
argue with that. I wouldn’t say quite positively of the exact 
year. Well, we put that up, what we call it, a test, an in- 
stallation. 

Q How much? A. I think it is 500 feet or something like 
that. It was energized at 2400 volts for sometime. 

And then we boosted the voltage to 4800 volts, and 
finally to 7200 volts. 

We were just trying to find out how that piece of equip- 
ment was going to stand up. We were trying it out in the 
open air as the thing would have to live if it were in 
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actual service, and we were in an area where it is subject 
to somewhat salt spray. And that, incidentally, is one of 
the means of the trouble with such equipment. 

It proved up and looked all right, so we cautiously began 
to buy some for field installation. We liked the way it 
looked. We liked the way it acted. We were particularly 
proud of the fact that here was a device that was the, 
probably had all the better characteristics of the preassem- 
bled cable, plus a lot of things that the preassembled cable 
did not have. One, means of handling. 

Of course, cost entered into it tremendously, but the 
clinching thing was the necessity for interruptions when 
you are working with preassembled cable, whereas the 
Hendrix cable we could just cut that down and do anything 
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we wanted to with it with the proper line of work, wearing 
rabber gloves for the lower voltages. 

Q. Working it hot would yousay? A. That’s right. That 
statement would only pertain—maybe not a good word, but 
it means working with rubber gloves while it is energized. 

Q. All right, go ahead with your story. A. Well, after 
we got our first installation up we were interested in seeing 
more of it. We liked it, and every year, I believe I would 
say that every year we continued to buy more and more of 
it, and it naturally, as is to be expected, it spread through 
the entire New England Electric System. Everybody got 
interested in it, and a number of them began using it. We 
felt that there it filled a very great need. 

We are reluctant to call any kind of cable system storm- 
proof, but we do consider it a highly storm resistant thing. 

Q. Did it enable you to go farther with your storm- 
proofing than you would have been able to go without it? 
A. Yes. As a matter of fact, from the standpoint of foot- 
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age and dollar cost, of course, the thing that must enter 
into it, we would say that a mile of the Hendrix cable 
would cost maybe a third off and somewhat in local condi- 
tions as much as preassembled cable would. 

—149— 

Another way of saying that is, A dollar went a lot fur- 
ther. 

Q. Would it be fair to say, based on that figure, you could 
do three times as much stormproofing? A. I think that 
would be a fair statement. 

Q. How long did it take you to go through your test 
period before you actually began to buy the Hendrix cable 
for actual use? A. Well, I would say it was between one 
and two years. 

Q. Mr. Carson, I notice in Plaintiff’s Exhibit No. 8 we 
spoke of engineering articles. The fourth one in the book 
is entitled “‘Aerial Phase-Spacing Clamps Prove Success- 
ful”, and the author is indicated as “H. E. Carson, En- 
gineer, New England Power Service Company”. And the 
article indicates that it was published in the “Electric Light 
and Power, October 15, 1957”. 

Did you write that article? A. I did. 

Q. And was it published in that publication at that time? 
A. It was. 

Q. And is the entire article about the new Hendrix cable 
that you have been telling us about? A. That’s right. 

Q. And here you referred to it by name, right? A. 

—150— 
That’s right. 

Q. And are the statements in this article true? A. To 
the best of my knowledge, yes. 

Q. How did you happen to write this article? A. The 
Editor of the Electric Light and Power in Chicago came 
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East, and he heard some rumors about this cable. Ap- 
parently he hadn’t heard of it before, but I don’t know who 
sent him to me but told him that I knew something abont it. 

But it happened that it was a man that I had known 
twenty years before, but he asked me if I would write an 
article on this cable. I volunteered, and that was the 
result. 


Mr. Crews: The direct examination is closed, 
Your Honor. 

Mr. Kreider: No questions, Your Honor. 

Mr. Crews: Thank you, Mr. Carson. 


(Whereupon, the witness was excused and retired 
from the witness stand.) 


Mr. Crews: I call Mr. Buckley. 


Thereupon, Mr. Cuester F. Bucxiey was called as a 
witness for the Plaintiff, and, having been duly sworn, 
assumed the witness stand and upon examination testified 
as follows: 

—151— 
Direct Examination by Mr. Crews: 


Q. What is your name? A. My name is Chester F. 
Buckley. 

Q. Where do you live? A. I live at 2681 East Market 
Street, Warren, Ohio. 

Q. What is your occupation? A. My present occupation 
is Vice-President of American Gauging Machine Company 
in Chicago, President of the Standard Transformer Com- 
pany of Warren, Ohio, and President of the Elgin Trans- 
former Company of Elgin, Illinois. 
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Q. Are you a registered professional engineer in Massa- 
chusetts and Rhode Island? A. Yes, sir. 

Q. Would you please give us a very brief statement of 
your training and experience in engineering? A. My pro- 
fessional training was at the Massachusetts Institute of 
Technology where I received the Degree of Bachelor of 
Science and Electrical Engineering in 1926. 

During vacation while I was a student I was a Cadet 
Engineer with the New England Telephone and Telegraph 
Company. After graduation— 

Q. What were you working on during then? A. On toll 
eable design. 

Q. Telephone cable? A. Telephone cable. 


—152— 
After graduation from MIT I became an Engineering 
Assistant to the Vice-President in Charge of Engineering 


of the Brooklyn Division of Consolidated Edison Company 
from New York. 

J was there in 1926 and in 1927. 

From late 1927 to 1946 I was with the Electric Light 
Company at Taunton, Massachusetts, which company served 
four cities and towns in Southern Massachusetts. 

I was progressively Electrical Engineer, Assistant Man- 
ager and Chief Engineer, General Manager and Chief 
Engineer. 

In 1947 I became Works Manager of the Taunton Divi- 
sion of the National Silver Company in charge of Produc- 
tion, Manufacturing, Industrial Engineering and Product 
Design. I continued in that eapacity until 1953. February, 
1953. 

During the period from 1950 to 1953 during the Korean 
War we naturally had to change over from civilian products 
to defense products, and in connection with that work we 
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supervised many millions of dollars of the Defense Con- 
tracting in the Ordinance Field primarily. 

I might mention that while I was at Taunton during 
World War II I was a Post Consultant at Camp Miles 
Standish for the Defense Department or the War Depart- 
ment and for such service received a citation for outstand- 

153 
ing technical service. 

In 1953 I resigned from the National Silver Company, 
and with some associates formed a consulting engineering 
firm of Chester F. Buckley and Associates with offices in 
the General Products Building in Rhode Island and in 
Boston. 

As consultant during the period from 1953 to 1957 we 
served seventeen utility systems in the New England Area 
in addition to several manufacturing firms. 

I severed my relations with the consulting engineering 
firm in 1957 to become President of Standard Transformer 
Company in Warren, Ohio. In this connection we manu- 
facture power transformers for use by the power industry 
up to 15,000 KVA and 72,000 volts. Naturally, in connec- 
tion with this work we have considerable to do with the 
electric power industry and the equipment which is used 
to provide electric service, not only throughout this country 
but also throughout the world. 

Q. Will you tell us very briefly what was your storm 
experience in 1938 and the years following? A. Well, in 
1938 I was the General Manager of the Taunton System 
and had basically the same experience in Taunton, which 
is located in the Southern part of Massachusetts, as Mr. 
Carson had in the Narragansett Company. 

—154— 

That storm was the first hurricane of that proportion in, 
well, over a hundred years. The storm and the tidal wave 
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which accompanied this storm resulted in a loss of life of 
approximately 500 people and caused a great deal of prop- 
erty damage. Every utility system in that section suffered 
a great deal of damage. Our own system was totally out 
of operation for a period of approximately six hours. Ser- 
vice was then restored by very slow stages so that it re- 
quired a period of approximately two weeks to restore 
service to all of our customers. 

It took an additional period of time to restore service 
to the street lighting system. During this period hospitals, 
water pumping stations and every vital service in the com- 
munity was absolutely out of operation. 

It therefore became incumbent upon anybody in the util- 
ity business to immediately take steps to reduce the impact 
of any further storm. 

Some of the things that we did in Taunton and on the 


System was, first, at our generating facilities to place all 
of the vital equipment above the highest water level which 
had been established at that time. 


Q. Now, Mr. Buckley, I don’t believe you need to go in 
to the details that are not directly related to the subject 
matter here. Will you go ahead and tell us your storm 
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experience? A. In connection, as related to the storm or 
as related to the corrective measures? 

Q. The storm in 1938 and the years following, sir. A. 
Well, relating to storm experience again in 1944 there was 
another hurricane. The coincidence of the hurricane peak, 
and the high tide was not coincidence as it was in 1938. 

However, we were at war during that time and electric 
service was interrupted to a very important defense in- 
dustry, and also to Camp Miles Standish which was an 
embarkation camp for some 50,000 people serving the Euro- 
pean Theater. 
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As I mentioned, I left—oh, in January, 1945, we en- 
countered a sleet storm, and again our System suffered 
very severe interruptions of service. 

Even after the interruption of service, the impact of 
the sleet storm on a System does this, providing you de- 
pend upon open wire. The wires become coated and accumu- 
late a very heavy coating of ice. This very heavy coating 
of ice causes the conductors to stretch and sag, so that 
they later in wind become in contact with one another and 
burn down and cause, not only interruption of service, but 
also a very serious hazard to human life. 

Q. Does the length of the conductors actually extend so 
that they sag more and remain sagged more? A. They 
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do. The weight of the ice on the conductor causes the con- 
ductor to stretch. And it remains in that stretched condi- 
tion. It does not return to its normal. Thus, increasing 
the sag and reducing the cross section of the conductor. 

As I mentioned, I left the utilities in 1947 to go into in- 
dustry. However, I did return in connection with my con- 
sulting work in 1953, and I did engineering work for some 
seventeen different utility systems in this area. All of the 
systems were very much concerned naturally with the im- 
provement of distribution systems to provide a higher de- 
gree of reliability of service because all types of customers 
were becoming more and more dependent upon electric 
service. 

In connection with system designs, construction and the 
supervision of operations, therefore, the perimeters of de- 
sign took into consideration the historical pattern of storms 
and service conditions in the area. 

In 1954 this area of New England was visited by two 
hurricanes within a period of three weeks. Many of the 
systems for which we were doing work were seriously 
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affected by these twin storms. In fact, in some cases the 
systems had not been reconstructed from the first storm 
when they were struck by the storm. 

This pointed up very seriously the necessity of taking 
some very drastic measures to improve the reliability of 
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service. Utility companies operate a monopoly by virtue 
of a public franchise. In this connection utility companies 
are very conscious of their responsibilities in providing 
reliable service. They are very conscious of their respon- 
sibilities to provide safety to the people in the area, and 
they are also very conscious of public relations because, 
upon public relations their continuous existence depends. 

Many bills were introduced into the Legislature of the 
State of Massachusetts for ordering utility companies to 
place all wires underground; and other bills were submitted 
which would require the utility companies to take the type 
of drastic steps which were probably economically unsound. 

In order to heal off these measures and to give considered 
studies to all of the factors involved a Recess Commission 
in the State of Massachusetts was appointed. 

In connection with this same story and parallel to it, I 
should mention that in 1953 there was a very serious sleet 
storm which affected particularly the State of Connecticut, 
Westchester County. Sleet storms, of course, naturally 
occur in the wintertime, and any interruption of service 
imposes a greater handicap than it would in the summertime 
of hurricanes that frequently occur. 

In the first place there is the same interruption of service. 

—158— 
In the second place the people are deprived of the operation 
of automatic heating equipment, which is serious exposure 
to health. The third is that the conditions which govern 
the restoration of service impede the rapid restoration of 
service and cause untold hardship. 
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As the result of the hurricane, sleet storm in 1953 in Con- 
necticut the Public Service Commission of the State of Con- 
necticut ordered all of the companies of that State to im- 
mediately form a committee representing the best engineer- 
ing talent in the industry in that State to come up with a 
set of recommendations which would protect the life and 
property of the citizens of Connecticut and would provide 
the type of construction which would take into consideration 
the factors which are so essential to continuous and reliable 
electric service. 

e e e e es 
Procreeprxcs oF DecemBEr 15, 1960 


The Deputy Clerk: Hendrix versus Watson. 

Mr. Crews: If Your Honor please, my back is very 
much better this morning, but I think my trouble 
was being on my feet too long yesterday. Could I 
have permission to remain seated today? 

The Court: You may, certainly. 


Thereupon, Cuester F. Bucsuey called previously as a 
witness on behalf of the plaintiff and having been duly 
sworn, resumed the witness stand, was examined and testi- 
fied further as follows: 


Direct Examination (Continued) : 


The Court: This witness reached the point in his 
testimony where he was describing the legislative 
program undertaken in the State of Connecticut as 
a result of certain utility failures due to storms there. 

Mr. Crews: Yes, sir. 

Your Honor, when Mr. Hendrix was on the stand, I 
overlooked these two exhibits over here, a Hendrix 
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Tri3 cable and a Hendrix Tri-6 cable. I would like 
to offer them in evidence at this time. 
The Court: Will you give them to the clerk so that 
she can mark them. 
Mr. Kreider: I have no objection, Your Honor. 
—161— 
The Deputy Clerk: Plaintiff’s No. 29. 


(Physical exhibit, Hendrix Tri-3 cable, was 
marked as Plaintiff's Exhibit No. 29, for iden- 
tification.) 

Mr. Crews: I offer in evidence this Hendrix Tri-3 
section of cable. 

The Court: The Exhibit will be admitted as Plain- 
tiff’s Exhibit No. 29. 

(Plaintiff's Exhibit No. 29 was received in evi- 
dence.) 

Mr. Crews: I offer in evidence as an exhibit 
Hendrix Tri-6 cable. 

The Deputy Clerk: Plaintifi’s No. 30. 

The Court: The exhibit will be admitted. 


(Physical exhibit, Hendrix Tri-6 cable, was 
marked and received in evidence as Plaintiff’s 
Exhibit No. 30.) 


By Mr. Crews: 


Q. Mr. Buckley, will you please turn to Plaintiff’s Ex- 
hibit 14 which is the book of the Connecticut Public Utilities 
Commission folder. A. I have it. 

—162— 

Q. And in that book will you please turn to the 7th item, 
that is the finding dated August 21, 1956. Will you please 
tarn to page 2 of that item and the third full paragraph 
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which begins with the words, “A newer type of aerial cable”. 
Do you see that paragraph? A. Yes, sir. 

Q. If you go down to the seventh line of that paragraph, 
you will see the words, “The petitioners’ expert witness 
testified”. 

Who was that expert witness? A. I was the expert 
witness, sir. 

Q. All right. Let’s go back to the beginning of this 
folder and will you tell me what was the— This is under 
Docket No. 8788; right? A. Right. 

Q. Will you tell me what was the nature of this first 
document in the folder? I notice on page 15, it is signed, 
“Respectfully submitted, For the Electric Utilities, Russell 
G. Wagner”. <A. As the result of the sleet storm of Janu- 
ary 9, 10 and 11, 1953, at the instance of the Public Service 
Commission of the State of Connecticut, a committee con- 
sisting of outstanding engineers from the utilities systems 
of the State of Connecticut got together to make recom- 
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mendations to the Commission on the steps that should be 
taken as a result of the experiences which developed during 
this sleet storm. 

Q. This is a report of that committee to the Public 
Utilities Commission? A. That is a report of that com- 
mittee and signed by Russell G. Warner, chairman of that 
committee. 

Q. Now, will you turn to page 3 of this first item and 
the third full paragraph says: “Electricity in these main 
feeders from substations is usually at voltages from 2400 
volts to 4800 volts. Each feeder circuit usually has 3 wires 
(3 phase) near the substation and branch circuits may be 3 
wire or 2 wire (single phase). These wires are supported 
on porcelain insulators which in turn are on cross arms 
fastened to the poles.” 
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Is that a description of the open wire cirenit as we have 
been talking about it heret A. Yes, sir. 

Q. And as is illustrated by Exhibit 26, the exhibit with 
the big cross arms over there (indicating)? A. Yes, sir. 

Q. Over on page 6 of this item, there is a section en- 
titled “Cables”. Is there any reference in that description 
to the Hendrix type of cable? A. There is no reference, 
sir. 

—164— 

Q. On page 7, there is a heading “Aerial Cable”, and 
under that heading there are several pages of text. 

Now, I show you the front cover of Plaintiffs Exhibit 10, 
this Anaconda Self-Supporting Aerial Cable booklet, show- 
ing pictures of three types of cable, entitled “Standard 
Factory-Preassembled Type”; “Fijeld-Assembled Type”; 
and “Reverse-Lay Factory-Preassembled Type”. 

Were those three types of cable in use in Connecticut at 
that time? A. Yes, sir. 

Q. And widely used in other places also? A. Through- 
out the entire industry. 

Q. This is dated 1953. Are you sure the reverse-lay 
was actually that early? A. Yes, reverse-lay had been in- 
troduced in 1953. 

Q. But it was relatively new at that time, was it? A. 
That is correct. 

Q. On page 8 of this item 1, in the second full paragraph, 
I find this: “Another limitation to aerial cable should be 
mentioned. With the rapid increases in use of electricity, 
circuits well above 5000 volts are being planned for dis- 
tribution circuits in certain parts of the State. So far there 
does not appear to be any cable that is satisfactory for this 
service.” 

—165— 

Do you agree with that statement, excluding any refer- 
ence to Hendrix cable? A. Yes, sir. 
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Q. On page 9 of item 1 is the heading “Underground”, 
followed by a discussion of underground cable; right? A. 
Yes, sir. 

Q. And over on page 10 in the middle of the page, there 
is this statement: “In general it appears that the cost 
would be between twenty-five and thirty-five times the 
present investment in overhead pole lines.” 

Do you agree, in general, with that ratio? A. It seems 
to me, sir, that that ratio is a little on the high side. 
However, underground construction, of course, costs many 
times the present investment in overhead lines. The ratio 
depends upon many variables. 

Q. Yes. Now, in this entire item 1, is there any men- 
tion of Hendrix cable? <A. No, sir. 

Q. All right. Now, will you turn to item 2, that is the 
finding and order of July 16, 1953. 

Is there in this finding and order any mention of Hen- 
drix cable? A. No, sir. 

Q. Turn over to the order on page 11, paragraph No. 6 

—166— 
orders this: “That all electric utility companies begin a 
joint study of the use and development of aerial cable, 
reporting to the Commission within six months the progress 
of the development and at least annually thereafter until 
relieved by the Commission, after due cause shown:” 


The Court: Is this a question to the witness? 
Mr. Crews: No, sir; I haven’t asked the question 
to the witness yet. 


By Mr. Crews: 


Q. You find that there, and the remaining papers are 
reports made to the Commissioners—not all of them, but 
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they include reports made to the Commission under this 
order. Is that correct? A. Yes, several reports were made 
to the Commission in accordance with the order. 

Q. Does this paper, item No. 2, contain any mention of 
Hendrix cable? 


The Court: I think the exhibit speaks for itself. 
It is in evidence, Mr. Crews. I don’t think these 

questions are necessary. 
Mr. Crews: Very well, sir. I will pass on over, 

then, to item No. 7. 
—167— 
By Mr. Crews: 

Q. May I stop for a moment at item No. 5, page one of 


that, the next to the last paragraph. That is the first 
mention of Hendrix cable in the book; is that right? A. 


Yes, sir, that is a letter of January 14, 1955 signed by Rus- 
sell G. Warner, chairman of the Storm Emergency Com- 
mittee of the Public Utilities Commission. 


Q. Now, item No. 7: This is a report of the hearing 
at which you testified as an expert; is that correct? A. 
That is right. 

Q. Will you tell us what led to that hearing? A. Well, 
between 1953 and the date in 1955 when the petition was 
submitted to the Utilities Commission, there had been addi- 
tional storms which interrupted service. Unfortunately, 
these storms resulted in the death of two people by elec- 
trocution in the Town of Greenwich. These electrocutions 
were caused by open wires which were energized and which 
were brought down during the storm. 

As a result of these accidents, the residents of the Town 
of Greenwich brought an action before the Public Service 
Commission asking the Commission to order the companies 
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to accelerate their program of compliance with the original 
order of 1953. 

Q. Now, in this document No. 7 on page 2, in the third 
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paragraph, there is a reference to a newer type of aerial 

cable. What does that refer to? A. That refers to the 
Hendrix cable. 

Q. There are many other references in this item to the 
Hendrix cable, referring to the new cable; is that correct? 
A. The new cable, yes. 

Q. Did you testify at this hearing with respect to Hendrix 
type cable? A. Yes, I did and I submitted a sample as an 
exhibit. 

Q. Had you had previous experience with Hendrix type 
cable at this time? A. Yes, sir. 

Q. What was your previous experience with it? A. As 
consulting engineer, as I previously testified, we had some 
17 utility systems as clients. 

In developing system designs, of course, we naturally 
always investigated all types of construction in distribution 
systems. We investigated underground, open wire, the 
self-supporting aerial cable and any other new devices that 
came along. 

As a result of those investigations, we designed and 
supervised the installation of Hendrix cable in the Town 
of Ashburnham, Massachusetts and the Town of Temple- 
ton, Massachusetts. 

Before making recommendations, we checked carefully, 
since this was a new product, into the experience of other 
people. Specifically, the Narragansett Electric Company 
in Providence, Rhode Island, where this cable had been 
installed for about three years and where they had the 
experience of two hurricanes in 1954; in the Town of Mid- 
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dieboro, Massachusetts, where the cable had been installed 
and had also been exposed to the hurricanes of 1954; in 
the City of Taunton, Massachusetts. We also checked from 
the reported experience in the technical press of the west- 
ern Massachusetts electrical companies. 

On the basis of first-hand experience in a practical man- 
ner in the field, it was our feeling this new type of cable 
was a possible answer in an economical way for the storm 
resistant construction which was necessary for those sys- 
tems exposed to these hazards of storms. 

As a result of that, we testified in the Commission— 

Q. Now, wait a minute. You were the one who testified, 
weren't you? A. I testified. I testified before the Commis- 
sion and gave the members of the Commission the benefit of 
my experience. 

Q. Did you recommend that Hendrix cable be tried in 
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Connecticut? A. I recommended, as I recall, that the 
experience of systems outside of the State of Connecticut 
should be investigated to accelerate the study of the Storm 
Emergency Committee. 

It was my feeling at the time that the committee was 
investigating all of these means, because certainly all of 
these men were extremely capable and were very interested 
in the program, was discussing it on the basis of experience 
within the State of Connecticut and there hadn’t been too 
much experience. 

It was my feeling that if they went into areas like Rhode 
Island and Massachusetts where similar situations had 
obtained, that this program could he accelerated and it 
would be in the public interest to do so. 

Q. On page 8 of item 7, you will find the Commission’s 
order. Paragraph No. 3 states: “Install additional sections 
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of the new type of aerial cable in Greenwich and other areas 
in the Company as soon as possible consistent with avail- 
ability of proven materials and the Company’s construction 
program.” 

Was that a reference to the Hendrix cable? A. Yes, it 
was, because the Hendrix cable was the only new type of 
aerial cable which was discussed at the hearing. 

Q. Now, will you turn over to item 9, at the bottom 

471 
of the first page there is another report showing that they 
were experimenting with the Hendrix cable. Is that cor- 
rect? <A. Yes, sir. In that letter of January 11 of Mr. 
Warner— 

Q. Of 1957. A. 1957—it refers to the fact that the com- 
panies were experimenting with a new type of construction 
called Hendrix cable. 

Q. Now, will you turn over to item 11, dated June 25, 
1959, which refers specifically to Hendrix cable, and explain 
what is the purport of this letter? 


The Court: Why are you explaining these exhibits 
which seem to speak for themselves? 

Mr. Crews: Your Honor, I want this one explained 
because, as I understand it, this letter is an instruc- 
tion that the Hendrix cable can be treated as cable 
installations and in the public utility people’s prac- 
tice, that means that they are now authorized to 
use this type of cable for the first time. 

The Court: The letter so States, it seems to me, 
in a single sentence. 

Mr. Crews: All right, Your Honor. I will with- 
draw my question and I simply call Your Honor’s 
attention to the fact that the next letter, dated Janu- 
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ary 6, 1960, states that seven or eight miles of Hen- 
drix cable had been installed about six months later. 


By Mr. Crews: 


Q. Now, Mr. Buckley, will you please look at the book 
of prior art patents, Defendant’s Exhibit No. 1. 


Mr. Crews: Your Honor, these patents have been 
discussed a good deal and the descriptions describe 
them. I don’t know whether it would be helpful at 
all to Your Honor to have this witness go through 
them again. 

The Court: I don’t think it is necessary. 

Mr. Crews: Very well, sir. 


By Mr. Crews: 


Q. Mr. Buckley, is there such a thing as an aerial power 
cable? A. Yes, sir. 

Q. Do these references in Defendant’s Exhibit 1, any 
one or all of them, teach anything with respect to aerial 
power distribution cable that would be useful in a public 
utilities system? A. No, sir. 

Q. With these references in front of you in 1951, would 
it have been obvious to you to produce a Hendrix type cable? 
A. No, sir, it was not obvious to me nor to other people 
in the industry. 

—173— 

Q. Would you recommend the use of the structures shown 
in any one or all of these patents for the aerial power dis- 
tribution cable? A. No, sir. 

Q. Would any one or all of these patents help in storm- 
proofing aerial power distribution cables? A. No, sir. 
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Q. Do they, any one or all of these patents disclose a 
self-supporting aerial electrical power distribution cable 
adapted to carry at least 2,000 volts and comprising a 
supporting messenger? A. No, sir. 

Q. Do any one or all of them disclose a plurality of elec- 
trical conductors associated in a single circuit and having 
each an insulative sheath of approximately one-half the 
thickness standard with and necessary to cables of like 
capacity and whose conductors are ordered in contact with 
each other? <A. No, sir. 

Q. Does any one or all of them disclose means for the 
aerial support of said messenger and conductors, referring 
to the messenger and conductors I have just been asking 
you about? A. Covering the material you have covered 
in the previous question? 

—174— 

Q. Yes. A. The answer is no. 

Q. Do they, any one or all of these patents, disclose a 
plurality of rigid light weight hanger-spacer elements of 
insulating material longitudinally distributed along the 
messenger between said aerial support means? A. No, sir, 
not as J interpret the word “light”. 

Q. Do any one or all of them disclose that that last 
element I asked you about and including opposed inter- 
fitting releasably clamped members providing parallel con- 
ductor seats predeterminedly spaced transversely of the 
cable? <A. No. 

Q. Does any one or all of them disclose said seats sup- 
portively receiving the conductors in identifying ordered 
arrangement and openly spacing the conductors from each 
other and from the messenger at insulative distances cal- 
culated with respect to the rated voltage and the conductor 
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sheaths to afford by the spacing essential electrical isola- 
tion for the individual conductors? A. No, sir. 


Mr. Crews: The direct examination is closed, Your 
Honor. 
The Court: Mr. Kreider, you may proceed. 
Mr. Kreider: I have no questions of this witness, 
—1i5— 
Your Honor. 
The Court: You may step down. 


(‘The witness left the stand.) 


Mr. Crews: Your Honor, the plaintiff rests. 

Mr. Kreider: The defendant rests. Having offered 
im evidence the usual Patent Office folder already, 
the defendant has no further evidence in this case. 
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work with the normal line protecive 
equipment 

If, as happens today in many util- 
bes, dustmbunoa voltage is increased 
at a later date, salvage operatons 
wouk! be less costly than those on a 
4kv aerial cable system. Narragan- 
vett Electrnc feels that the new con- 
wtrucnon has the characteristics de- 
urable in a preset and future 
overhead distmbuuon system. — Its 
features include: 

1. Lowest pomuble plant invest- 
ment commensurate with a high de- 
gree of reustance to the hazards of 
wind and sce storms. 

2. Flembuity in construction, op 
erat, and maintenance. 
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Cable Gets Primaries Thru Trees 


Faced with the necessity of main 
taining open-wire  distnbution in 
heavily-treed areas, Cleveland Elec: 
tre Ulumunaung Co has turned to 
acral cable as the best way to avon 
conductor failures. Cable offers the 
dual advantage of compact configura- 
tion which can pass through small 
openings and insulation capable of 
withstanding occasional tree contacts. 

Aerial cable installations on 4.34 
and 4.8-kv pnmary circuits during the 
past year have been of the spacer 
type. The cable comprises three No. 
6 solid soft-drawn copper conductors 
insulated with i in. of heat sealed 
vinyl insulation supported from a 
%-in. Copperweld messenger with 
spacer clamps at 30-{t intervals. These 
insulating plastic clamps are locked 
to the messenger and the phase con- 
ductors with Neoprene bushings to 
maintain 3-in. space between phases 
and 3% in. between phases and mes 
senger. 

Four lengths of this cable have 
been installed on pmmary branches 
passing through dense trees. Total 
length is 700 circuit ft. Service time 
has been too short to provide sig- 
nificant operaung expenence. but one 
section has demonstrated ability to 
withstand a falling limb without vin- 
ble damage. 


Taps Made Easily 


Construction is speeded by install. 
ing the assembled messenger and con- 
ductors in one operation. Omitting 
the Neoprene bushings from the con- 
ductors facilitates sagging mesenger 
and conductors to 8 in, for a 1S0-ft 
span. After the strain has been taken 
up on deadends, the bushings are 
slipped in place easily from the plat- 
form of a tower truck Where the 
truck cannot be used, as on rear lot 
lines, a ladder is used to place the 
bushings, or a lineman rides the mes- 
senger in a cable car 

Taps for distribution transformers 
or primary laterals are made easly 
The practice ws mmply to cut through 
the insulation and join the conductan 
with a split-bolt connector  Insula 
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Insulated Open Wire Cuts Costs 


—— 


A. A. HALL, JR, Engineer, Electric Distribution Deporiment, Bolt. 
more Gas & Electric Co, Boltimore, Mad. 


Up to two years of experience with insulated, open- 
wire, 4-kv primary conductor with verucal spacers 
points to these advantages: 

1. Conductor and imstalled costs are significantly 
Jess than acrial cable. 

2. Making taps into energized lines 1s casy. 

3. Trouble is casy to locate and repair. 

Offsetting these advantages to some extent are limi 
tations on the use of insulated, open-wire primancs 
and the need for higher poles. In-service experience 
with this new type of “cable” has been relatively slight. 
Nevertheless, confidence in the design continues to in- 
crease with growing use at Baltimore Gas & Electric Co. 

Operating experience with open-type cable has been 
excellent. From the first installapon im February 
19$$, about 87,000 cireuit-ft have been installed. This 
consists of 45,000 ft of 3-phase, 6,000 ft of 2-phase 
(two conductors), and 36,000 ft of single phase. Most 
of this cable, which is in bad tree areas, has had many 
branches fall on it without damage or outage. 

Baltimore Gas & Electric has adopted this open-type 
gable as a logical step in its efforts to maintain high 
service reliability in the face of ever-increasing costs 
An early step in this direction was the use of conven- 
tional, pre-assembled acrial cable on its 4-kv system 
in 1945. In older Baltumore areas, there is a combina- 
tion overhead-underground system. Although pole lines 
ELECTRICAL WORLD © 
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Primaries with vertical plastic: spacers ore economical 
ond afford easier tapping, trouble location and repair 


are not allowed on front streets, open-enre pole ines 
are permitted in rear alleys when voltages do not exceed 
secondary levels. Primary feeds are underground along 
main streets, transformer poles are m rear alleys about 
SO ft im from the maim streets, and scoondary buses 
extend along the alleys 

Increasing loads presented the prodiem of relocating 
and or adding transformers to reduce the length of 
secondary runs. Extenson of the underground po- 
mary would have been quite expensive and time coasum- 
ing. As city ordinances permitted use of overhead cables 
which have effecuvely grounded, coounucus, metal 


After several severe storms and burncancs had 
brought heavy damage to suburban Imes from trees 
and limbs, aenal cable was proposed for places where 
tree conditions were partcularty bed. As performance 
of inital mstallauons was very tatnfactory, ths ust 
was extended. Noo-shickied cable was adoperd later 
for areas other than city alleys. 

To meet ever-mounting cost, a less-cxpenuve coo- 
struction was needed m bed tree arcas. Messenger-sup- 
ported conductors and vertical spacer clamps were tned 
im carly 19$S. This open-type cable consuts of @ 
cupperclad messenger and onc, two, or three msulated 


yor 


conductors below it in vertical configuration, The mes- 
senger serves as neutral. The conductors are hung from 
the messenger with a two-piece plastic clamp. 

The spacing between conductors is 8 in. at tangent 
poles and 10 in. at angle poles. The clamp provides 
a Sn. spacing detween the first and second conductors, 
and 4 in. between the second and bottom conductor. 
Although only heat-sealed vinyl has been used as insu- 
labon to date, polyethylene, polyethylene with a Pvc 
jacket, and butyl are being studied. 

An alternauve arrangement of the plastic clamps 
gives tbe conductors a triangular configuration. Bal- 
umore GRE feels however, that the vertical arrango- 

jon offers 


the benefit of messenger protection. 
Primery Tape In Fiber Conduit 


Primary taps to 3-phase transformers are run in 
2m. fiber conduit to avoid crossing phases. The tap 


to a single-phase transformer may or may pot be run 
in Sider conduit. When transformers are hung on cross- 
arms, it is convenient to first run the tap wire to the 
crossarm, the fuse box, and then to the transformer 
bushing. When transformers are bolted to the pole, 
use of a 2-in. fiber conduit affords a safe and con- 
venient method. 

Three methods, all of which might be improved, are 
used to install the open-type cable. The first involves 
running in the messenger, and sagging and clamping it. 
The msulated conductors are then attached to and 
pulled in with a “running board” which rides along 
the messenger on a pulley, One snatch-block for each 
conductor is used at cach pole, Conductors are sagged 
an amount equal to 2% of the span length, and tbe 
vertical spacer clamps are installed at 35 to 45-ft inter- 
vals. 

The second method, used occasionally, is to pull 
un the messenger and each phase conductor separately. 
Once the conductors are pulled in, wire sagging and 
wostallauon of spacers are the same as already described. 
In the third method, the messenger and conductors are 
pulled m simultaneously, a rather difficult procedure, 
particularly with 3-phase lines. To prevent excessive 
sag, sumultancously and reasonably equal braking must 
be appled to the four reels. 

Spacer clamps are installed using any combination 
of three different methods. They may be installed from 
a ladder truck or aerial platform, by nding the messenger 
with a bosun's chair, of by leaning a ladder against the 
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messenger Field conditions dictate the procedure. 

Although methods of installing the open-type cable 
can be improved, relative costs of this design are attrac 
tive. Two sizes of conductor are uved—No. 2 and 3/0 
aluminum. These sizes are equivalent, respectively, to 
No. 4 and 1/0 copper open wire and 1/0 and 4/0 
copper aerial cable. In the accompanying table, con- 
ductor and installed costs of preassembled acrial cable 
are compared with open-type cable of two insulations. 
For new line construction, the costs for open-type cable 
would rise slightly, assuming the poles are 5 ft higher 
than those for aerial cable 

Also tabulated is a comparison of the cost of imstall- 
ing preassembled aerial cable and open-type cable on 
an existing line. As the open type occupies more space 
than the aerial cable, it sometimes requires pole renewal, 
Thus, the assumption is made that all poles are replaced 
with 5-ft higher poles for the open type and that there 
are no pole replacements for the acral cable. 

These comparisons are quite significant. When 
the convenience of bot-tapping and case of repair are 
considered, they point up the reasons for the company’s 
interest in the open-cable design. 

While open-type cable costs are favorable, other fac- 
tors could dictate when and where this type of cable 
should be used. One important factor is improvement 
of service continuity of lines for which adequate tree 
clearance is unobtainable cither because of lack of 
permission or too high a cost. The first approach to 
service continuity is respacing of conductors from 14 in. 
to 20.5 im. and increased tree trimming. When trim- 
ming is not practicable, use of overbead cable is con- 
sidered. 


Once the need for overbead cable has been estab- 
lished, m the company’s appraisal, the choice lics 
between preassembled acrial cable and insulated open 
wire with vertical spacers. Where use of the open-type 


cable requires renewal of poles the ute of conventional 
aerial cable us considered m or to obviate pole re- 
pewals. With any type of ad cable 

amount of tree trimmung 1s necessary If the cable mutt 
pass through branches, more trimmung will be required 
for the open type than for the preassembled If branches 
are overhanging, the amount of trimming would be the 
same for either cable. 


Lecotion Determines Type of Cable Used 


Certain safety considerapons mutt be made If its 
use 1s contemplated on poles with higher voltage cir- 
cuits, the need for linemen to climb past the cable should 
be considered. If the cable mus: be mstalled at a high 
elevation it becomes more dificult to reach x wrth a 
ladder or ladder truck. Also, the poston of open 
wires Or existing Crotsarms im these or other kcatuons 
may interfere with mdmg of the cable mesenger to 
install spacers. In some of these cases the ure of 
preassembled cable may be mdxaied. 

A definite appraisal of the operation or expected life 
of open-type cable cannot be made at present. How- 
ever, in addition to cost it offers several operating advan- 
tages over preassembled acrial cable because when 
energized it m easier to handle. Makmg conpections 
and T-taps to preassembled aenal cable requires ume 
and careful bandlmg. On the other hand, ths 5 90 
cent conductors can be covered with Ime hose and 
simple bolted connector can be mstalled easily and 
safely. Should trouble occur on the open-type cable, 
it can be located cauly and repaired m mmumom time. 

These consderavons are quite and may 
be used as strong arguments to balance the fact that 
more pole space is required and that something less 
than full-voltage insulation is used oa the open-type 
cable. 


Cost of Preassembled Aerial Cable Compored With Those of Open-Type Cable 
Preatsembled Heat Sected 
Aertel Cable 


100% 
100% 


Conductor Coste* 
1 0 copper of equiv 
4 0 copper of equiv 
Installed Costs, Excluding Poles 
1 0 copper of equiv 
4 0 copper or equiv 
Replacement Costs on Existing Line’* 
1 0 copper of equiv 
4 0 copper of equiv 


Includes conducton, minor materials (boln, comps, etc.) ond croasorms in the cose of open wire. 


100% 
100% 


100% 
100% 


Open-Type Cable 
Vinyl Potyethytene 
2s 
vue 


%® 
35% 


61% 
S2% 


While not alwoys necessary, the assumption is mode thot oll poles ore reploced with $-ft higher poles | 
for open-type coble and no poles renewed for ceria! coble. 
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Horizontal 


Horuontal earth boring has en- 
adied Coasohdated Edison Co of 
New York to overcome many prob- 
lems associated with its daily task of 
installing electric conduits, gas, and 
steam lines. It is particularly use 
ful when underground work must be 
performed on railroad right-of- 
ways. Evaluation of construction 
methods for 1955-56 shows that 
under railroad tracks boring costs 
were 25 to 60% lower than open 
trench costs. 

In the boring arrangement all 
pipes are rotated and propelled 
through the earth by a drill machine 
and a system of hydraulic jacks. A 
trecone rock Dit, with tungsten car= 
bide teeth capadle of cutting its 
way through rock, is welded to the 
lead end of the pipe. 

A feed pipe. mounted concentri- 
cally in the drill pipe and connected. 
to the drill bit box, conveys a liq- 
uid slurry to the bit. This slurry, 
formed of a barrum-sulphate com- 
pound, mixed with clay and water, 
1s pumped to the head end of the 
pipe and through the bit as it is pro- 
pelled through the earth. The slurry 
lubricates the bit and bore hole, 
cools the bit, and acts as a vehicle 
to carry the rock chips and soil back 
to the boring pit. At the boring pit 
the contaminated slurry is sucked up 
and pumped to a vibrating shaker 
screen which separates spoil from 
slurry. The latter is recirculated 

Con Edison now installs about 
12,000 ft per year of underground 
structures by this method. The work 
1s spread over about 150 different 
jobs. Bores range from 1 to 30 in. 
in dia and from 30 to 334 ft in 
length. 

The accompanying illustrations 
show the procedures used recently 
in installing two 24-mn. ducts under 
12 railroad tracky. Total length of 
the duct run way 240 ft. These ducts 
are for 13%-ky, oil-filled, pipe-type 
cables 

Fach bore was completed in 
about seven K-to-10 hr days 
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PHASE-SPACING CLAMPS 
PROVE SUCCESSFUL 


IVE YEARS of expenence with 

Hendrix aerial cable including to 
date sume 430,000 circuit feet of 4 
ky and nearly 124,000 circuit feet of 
15 ky has been excellent. We believe 
that this aystern of reduced-insulation 
aerial conductors supported from a 
mensenger by Plexi-glas clamps. pro: 
viding either three. of six-inch separa 
tien will become an important part of 
the distribution system of tomorrow 

Conductor insulation used with the 
Hendrix ayatem is not entirely new but 
there as reason to believe that its life 
span will be satisfactory. Five vears of 
exposure has failed to show any de 
terioration of the Plexi-glas clamps, but 
even if clamp life proved to be some 
what less than other parts of assembly, 
complete replacement of clampa would 
nut he prohibitive. 

Hendrix aerial cable differs from 
conventional aerial cables in that it 
consists of three insulated conductors 
and high-strength messenger laid paral 
lel. and instead of being bound to- 
xether they are separated by plexiglas 
clamps, The messenger catries weight 
of the entire assembly. A typwal as 
sembly is shown in Fig 1. Clamps at 
tached at about 30ft intervals support 
and separate the conductors at each 
clamp location, Lake conventional 
aerial cable. this cable does not have 
sufficient insulation to withstand pre 
longed intimate contact between phases 
wn hetween phase and neutral 


Description Of Components 
A Sein. sevenstrand 5 Copperweld 
wire with Mhpercent conductivity and 
a rated breaking strength of 10400 The 
messenger aud neutral f. 
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Storm resistance, tree protection, simple installation ond oper- 
ation, and pleasing appeorance ot costs considerably below 
conventional oerial coble ore found when using insulated con- 
ductor spocers with reduced-insulation primory conductors. 
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Lary whibe te spans thes are attached 
vothe messencer at approvimatels So 
The Tred clamp for Sas 
westruction Ras tin seperation he 
tween phases and a breaking strength 
1 146) pouinete while. the Trt clamp 
As construction has Qin separa 

ton and a strength of S000 pounda 
Conductor are harddraen alums 
num vemg 7 strand in sues from #2 
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the temperature 


op elevated 


as. plare clamps 
ets atound rach 

amie ate installed 

wllungin blacws, all work at a location 
wa done with une stop. 


Eaperence To Dote 
First installation of bath ay a 
hay construction was made in 6 
752. Since that time some 2416 
citeuit feet of Faw and 125.700 
inet of Lay has been instailed 
if the cable has been instal 
the central and northeastern portions 
the Liited “tates, with eppren 
natrds UW) percent of the total fontaze 
{beth voltages being installed in New 
bngiand We have been in rather close 
uitaet with tnene latter inetallation 
te DAM ree tomtuatery ore 
etn ot the wens meme ur 
Nation ond ao root 


and to the four knowledge the 
only farlures are as follows 
The original Doky vrstallaticn was 
sunted on vertical plastic separators 
with spacings of Fam. Fan. and dn 
reading down from the messenger 
Trouble was expenenced on ane se 
ten this installation during a hurry 
cane that deposited salt apray on the 
onducters and spacers and resulted 
failure due to tracking. As a quick 
neans of overcoming this ditheulty 
two verneal spacers were used which 
nereased clearance between conductors 
Loan. in. and L0in. No further 
trouble has been experienced One 
other case of trouble developed follow 
ng several days of extreme cold with 
a minimum temperature « 26F. Wet 
ye accumulated on the conductors 
and damaged them due to tracking 
hese two cases indicated that for 
13. ky, heataealed polyvinyl did not 
stand up under abnormally severe 
weather conditions. This lead to the 


present practice of using 0.135 in. of 
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extruded polyethylene covered with an 
COTS in layer of heat-sealed irradiated 
The 
ing of 
This 
dee 


polyethylene and the use o 
clamps with @ Urangular 
phase 
change was made during 19% 
perience since that time, with nv 
normal weather, has been good 
indicate that tracking of the irradated 
polyethylene will probably 
problem, even under severe weather 
Experience with S-ky 
has been over a broader base and with 
more than three times as much « 


wires on Gan. centers 


Tests 
not be 4 


installations 


In only one cane has there been 
trouble due to tracking and that 
an installation on a beach where salt 
spray literally drenched the cable and 
caused failure due to tracking. We do 
not install regular heat-sealed polvviny! 
Sky construction within a mile of the 
seashore, a restriction that also applies 
te all types of aluminum conductors 

The manufacturer recommends, and 
it appears to be good judgment, that if 
a Sky circuit is to be installed near 
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A wecond case of troubie duet 
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lation to the Therefore 

when the temperature dropped 

eeto the greater contr 


Measencer 


thon 
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aluminum conductors caused 
at the angle poles to swing 
and in several cases the strain 
sufficient to break the clamp 
Contraction of the aluminum cor 
ductors in the location where the pole 
was set ata lower grade causnl the 
clamp to rotate and brought the phase 
above the measencet 
manufacturers recommendation ha 
been followed, the trouble would not 


vutw 


conductors 


have occurred, since recommendations 
are that at angles of 10 to lidextens 
or more the phase conductors should 
be attached to the pole vert y oby 
use of clevis and spool insulators be 
low the croasarm 


Locations Where Used 


Lach of adequate pole apace is one 
of the main the 
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Bulletins are ovoilable completely describing Hendrix Aerial 
Cable and installation procedure. 


Hemdrix WIRE & CABLE CORP. 


MILFORD, MEW HAMPSHIRE 
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ITS SNOW 
TIME AGAIN 


Account of BGGE experience 
with aerial cable during 
snow storm of last year 


By: E. A. Bowen, Jr.° 


UCH HAS BEEN WRITTEN about the disastrous 

effects on utility facilities by the snowstorm of 
March 19 and 20, 1958 which swept across the north: 
eastern part of the country. 

The overhead electric system of the Baltimore Gas and 
Electric Company was among those which sustained un- 
precedented damage from the wet, heavy, clinging snow. 
However, the excellent performances of preassembled 
ecrial cable, spacer type aerial cable and triplex second- 
ary and service lope was most noticeable in the midst 
of the trouble. 

Preassembled serial cable was first installed on our 
electric system in 1945. The initial installations were 
shielded cable which was run in the rear alleys of dis 
tricts where 4 ky underground primary was normally 
installed. Preassembled shielded serial cable was em- 
ployed in lieu of the more expensive alternative of pri 
mary underground extensions. 

Early in 1955, a service continuity or storm proofing 
program wae initiated on certain “hed actor” feeders 
of our overhead electric distribution system. Aerial cable 
was utilized in those areas where tree work, including 
overhang required to obtain adequate clearance would 
have been prohibitively expensive or where trimming 
permissions were unobtainable. 
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On express feeders which supply primary mains, open 
wire was replaced with presssembled non-chiekied seria! 
cable. Spacer type serial cable was used to replace the 
open wire primary mains on certain other pole linea It 
was decided to try spacer type cable because of its lower 
cost as compared with preassembled cable and because 
of the ease in making tape {rom the energised conductors 

The installations consist of a coppercled memenger 
with one, two or three insulated conductors arranged in 
vertical configuration below. Two piece plastic spacer 
clamps suspended from the messenger are installed sp- 
proximately every 40 feet and support as well as spece the 
conductors, 

To date, approximately 109,000 feet of preassembled 
serial cable and 190,500 circuit feet of specer type aerial 
cable have been installed on our distribution system. 

The performances of both the preassembled and the 
spacer type aerial cables since firm installed have been 
highly gratifying. During the snowstorm, there were ow 
merous instances where trees or tree limbs fell ecrom 
both types of cables and were deflected or supported by 
the messenger with no resulting damage to the conductors 
In several locations, poles were broken and the cables fell 
but continued to operate while on the ground There 
were only two reported cases of outages of spacer type 
cable and both were caused by falling trees which severed 
one conductor, but the other two continued to operate. 
There were no reported outages of preamembled seria! 
cable. 

Triplex, which was first installed as secondary bus in 
early 1057 and which is now the standard for secondanes 
in residential areas, performed without a reported out 
age during the storm. In fact, no excessive accumulanon 
of anow on triplex was obwerved and it is probable that 
the twisted configuration prevented this 

The splendid performances of serial cable and of 
triplex under the severe conditions of the snowstorm had 
increased out confidence and confined our judgment with 
regard to these facilities and we look forward to their 
continued and expanded use 


"Senior Engineer, Electric Distridwinn Department, Bal 
tumore Gas & Electric Company 


Bulletins ore available completely describing Hendrix Aenal 
Cable ond installation procedure. 


Hemdrix WIRE & CABLE CORP. 


MILFORD, NEW HAMPSHIRE 
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_.. Destructive Donna 


Resoranon of service was fected 
“quite quickly” with only 1% of 
the system's lines snll in trouble by 
Wednesday. Sept. 14. The hurn- 
cane hit the St part of FR&L's 
area Friday afternoon, Sept. 9, and 
lasted 1$ hr It was Labeled by vice 
prendent M. B. McDonald, as “the 
mort sustained worm to date, but 
far from the wors.” 

FP&L's distnbution lines have 
been re-engineered several times for 
better storm precaupon, with extra 
guying added anc many other mods- 
Scanons 


Service Restored by Midnight 


Of Flonda Power Corp's 260.000 
customers, 40,000 were knocked 
out by the storm Service on all 
yes owas restored Dy midnight, 
Ser 14 Damage was “not over 
$190,000" Fourtcen extra crews 
were used, all contractor crews Cx- 
cept one waned by Georga Power 
Co 

Mayor damage was in the Gulf 
Coast and central Florida areas Six 
cmt of feeder lines in St Peters- 
burg went out Servae was restored 
here Sept The utility capected 


yve the Malance of ity service 


repaired by the same day. 

Substapoo and transmission dam- 
age was slight, with only one-half 
of one substation out and two or 
three transmission lines, longest of 
which was 50 miles. No generating 
stavons were flooded. 

Damage in Tampa Electric Co's 
territory was very scattered, with 
the hardest hit area that part of 
Lakeland served by a municipally 
owned utility, but there was lithe 
m the part served by TE Co. Next 
worst damage was in Tampa Elec- 
trc’s Plant City, Winter Haven, 
and Dade City areas, with most in 
Plant City “Several thousands” 
were without service. Damage to 
substations and transmission lines 
was “of no consequence” — 

The bulk of the utility's service 
was reftored by Tuesday for restora- 
pon. Television and radio appeals 
on Saturday, Sept. 10, before the 
gale started, asked all electrical 
workers in the utility's afea to fe~ 
port to umon halls to help out dur- 
ing the storm Many contracting 
firma and individual clectricians 
answered the call and were sull on 
duty Sept 13 

Mowing through Georgia, Donna 


was comparatively merciful. Georgia 
Power Co reported its damage was 
centered at Brunswick and de- 
scribed it as “extremely «mall in 
terms of dollars.” Only 100 cus- 
tomers were affected at any one 
time, and total outage was from 
three to four hours. Georgia Power 
released three contract crews and 
three of its own crews for emergency 
duty help to Florida Power Corp at 
Winter Park 

South Carolina Electric & Gas 
Co had some minor distnbunon 
damage with several widely sat- 
tered cases of serwus damage At 
the height of the trouble there were 
some 5,000 to 10,000 customers 
without service Storm winds hit 
at noon on Sunday, and most serv. 
we was festored by 6 pm the next 
day = The utility used enght con- 
tract crews for repairs in Charleston, 
but released five of them to help 
Carolina Power & Light Co in Wil- 
mungton 

Carolina Power & Light's tern. 
tory covers about 30,000 4 niles 
but Donna spared all Dut 1.250 sq 
miles of it 

Past hurricanes have done litte 
or no damage to the company’s 
transmission lines, but Donna blew 
two stcel towers of a 110-kv line 
into the Cape Fear River Three of 
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the five circuits operating from the 
Lous V. Sumon generating station 
were knocked out of sermice. They 
serve Wilmington. Moorehead City, 
Beaufort, New Berm, Wrightsville 
Beach, Camp LeJeune and Cherry 
Point Marine Air Base. 

A L10-ky circunt between Gulds- 
boro station and Jacksonville was 
also out of service 

Line crows had to work out of 
boats in the low, mucky region 

Repair and mop-up crews were 
organized Sunday might and dis- 
patched in the early hours of Mon- 
day morning Of the 600 men on 
the yob. 33 were contract crews, 
eight: crews were borrowed from 
Duke Power, 23) were tree-trim: 
ming crews and the rext were CP&L 


Service Restored Some Day 


By 1030 am Monday, power 
was restored to downtown Wilming- 
ton, and by 7 pm 90% of the en- 
tire Wilmington area load had been 
restored = The other cites alwy had 
service by this time 

Hardest hit in the maddie South 
was Virginia Electr & Power Co, 
which suffered extensive damage 
over a 20,000 sq mile area 

High winds swepx inland—almost 
to Rochmond—dropping trees and 
foots on distabuton lines and leav- 


Seotember 


ing 100,000 customers out of serv. 
we at the peak of the trouble 

Early evamates placed dollar 
damage at about $500,000 

Service was rewored by $2 crews, 
all but 1S of which were VEPCo 
employees Only one tramumruoa 
crcun, a 11O-ky line from Soffotk, 
Va, to Eluabeth Cty, NC. was 
knocked out. It was back in sence 
10 hours after the storm struct 

At Long Island Lighting Co. 
Stanley Ruchards manager of Over- 
head Lines and Services. saxt the 
“storm was the wort LILCo has ex. 
penenced in the number of cur 
tomers affected amd in the extent 
of the area of damage.” despite the 
fact that the company’s system had 
been comuderably reinforced since 
hurncanes in 1954 

At the peak of the worm. 10 30 
am, s¢rvce was interrumed to 2M),- 
000 customers. This was reduced to 
119,000 to 9:00 pm Monday and 
10 85,000 by 9:00 am Tucktay 

To get the lines hack im semce, 
LILCo borrowed 300 men from 
upstate New York vtlites Men 
from Buffalo were fown in to all 
three mapor New York City Ait- 
ports and met there by LILCo per- 
sonnel, Others came by bus to 
lend a hand. Line trucks were bor- 
rowed from Comsolxdated Edson 
Co of New York, Niagara Mohawk 
Power Corp, and New York State 
Ekeite & Gas Co LILCo had 
some 2.000 of its own crewmen 
in the field 

In all, 128 feeders were dropped 
Several of these were pulled at the 
feques: of the pobee Devause of the 
hazard from the heavy water and 
the fallen hnes 

Onginally, LILCo had planned to 
Move men into the casiern emi of 
Long Idland, toward Montauk Poxnt, 
where the cve of the hurmeanc 
expected to pass However 
unpredwctatic Donna shifted 
path and pawed nght over 
Hochsville operating center, where 
the crews had been comentrated 

Although the “eve of the hurr. 
cane passed directly over the US 
Weather Bureau statwmn in eer 
New York City, where 9S.mph 
winds were recounted, the caty itvelf 
suffered less veverely than its 
sudurts Most trouve was in Con 
Edison areas ox suppled fy the 
underground network There were, 
however, a few underground fires 
attnibutaNe to water, amt the 
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service at the peak of the trouble. 
By noon Toesday, the outages had 
been reduced to 70,000. NEES 
called in 20 crews from other com- 
stral Wermoat Power Co, and 
Wexerm Massachusetts Electric Co. 
and shifted 2$ of their own crews 
from areas not hit by the storm to 
trouble center 


In Rhode Inland, the 69-kv trans- 


generator switchyard. Another 33-kv 
line was out temporary in that area 


crews from New York State came 
by road, bringing their own equip- 
ment. The Boston utility reported 
no flooding in its underground ty 
tem and no transmission of substa- 
ton damage 
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. . . Lower Keys, Fla. 


Although damage in Connecticut 
was widespread, crews working 
throughout the storm got most cus- 
tomers back within 24 hours. 

United Mluminating Co low a 
total of 14,000 customers in Bridge- 
port, New Haven, and surrounding 
areas, but all were restored to serv- 
ice within 24 hours. Most of the 
damage was overhead distribu- 
tion lines, although a few under- 
ground vaults were Sooded. 

In the Stratford, Conn., area, UI 
lost one distribution substation serv- 
ing 1,200 customers when winds 
took down poles carrying 13-kv 
and 6.9-kv feeder lines. After an 
outage of about 10 hours, service 
was restored by moving a mobile 
substation and connecting it to the 
fallen feeders. UI spokesmen said 
use of the mobile prevented a 24 
or 36 hour outage 

Connecticut Light & Power Co 
reported about 73,000 customers 
had imterrupuions at one ume oF 
another. By noon Tuesday, all but 
12,000 of the customers, scattered 
throughout the company’s franchise 
area, were restored to service 

At Hartford Electric Light Co, 
peak outage involved 35,000 cus- 
tomers. Included in this total were 
15,000 customers in Middletown, 
Conn., where water in a large piece 
of switchgear interrupted service to 
the entire town for about one hour. 
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David Hamil and Clyde Ellis 


Hamil encourages non-political attitude by cooperctives 
as Ellis blasts policies of Eisenhower Administration 


REA Administrator David 
Hamil, speaking again this fall at 
the 10 regional meetings of the Na- 
tional Rural Electric Cooperative 
Assn, is telling the co-ops how to 
improve their operauons, and em- 
phasizing that rural electrification 
is neither a Republican or Demo- 
cratic accomplishment. 

Incidentally, he is also plugging 
the new 2% REA bond series 
which went on the market July 1 
“Within two months after the new 
bonds were placed on sale, REA 
borrowers had purchased nearly $4- 
million worth. 

“The history of our cooperatives 
has all the elements of a great Amer- 
ican success story,” says Hamil 
“We didn't ask for hand-outs. we 
asked only for a loan program . . . 
we started with a zero net worth, 
and we have pulled it up to an aver- 
age for all our cooperatives of more 
than 18% of assets.” 

Speaking of the coming national 
elections, Hamil says, “Naturally. 
I am concerned with the outcome 
‘of the elections. Everybody knows 
my politics, just as everybody 
knows the politics of NRECA’s 
capable general manager (Clyde 
Ellis), who was once a Democratic 
Congressman from the state of Ar- 
kansas. But neither of us can take 
credit for REA. No one person, 
no one party, no one administra- 
tion can take credit for the achieve- 
ments of rural electrification. The 
Rural Electrification Act was born 
with bi-partisan support. Appro- 
priations for REA have been voted 
by Congresses controlled by both 
parties.” 

Hamil admits “this, Administra- 
tion has made a couple of recom- 
mendations with which some of you 
disagree.” and he thanks NRECA 
for inviting him to appear at the 
regional meetings “even when you 
felt pretty sure that you would dis- 
agree with me on a point of two 1 
appreciate your courtesy and your 
sportsmanship 

The REA -administrator makes 
a series of recommendations for im- 
proved rural clectric service because 
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“people expect more of you than 
ever before: more ‘hot line’ work, 
a faster outage reporting system 

see to it that (co-op statewide) 
papers and all your public rela- 
tons people get a big enough budget 
to help you keep members fully in- 
formed. No matter how good your 
management, you cannot have a 
good cooperative unless it is run 
by co-op principles. Your members 
must have a hand in its affairs 
Members today, as a matter of 
course, insist that you run their co- 
operative in a businesslike way.” 

Hamil repeats his previous rec- 
ommendations for “long-range engi- 
neering planning, with a system 
based on expectanions of load three 
to six times as great as current 
loads (and) an annual work 
plan, based on this long-range sys 
tem plan Develop a financial 
forecast, based on a financial plan. 
which looks ahead at least 10 years 

Funds not needed for plant— 
and which will not be needed in the 
foreseeable future—should be used 
to make advance payments on your 
REA loans Keep certain funds 
on hand for working capital, replace- 
ment, and to meet emergencies 
take a critical look at these liquid 
assets. Some of you have stacked 
up a lot of money... don't worry 
too much about amassing large 
amounts to meet replacements and 
emergencies. Your business 1s a con- 
tinuing one, and the cash will con- 
tinue to come in. Also, REA has 
a good record of assistance when 
emergencies arise.” 

The REA bond issue is plugged 
by Hamil as one means of using 
some of the co-ops’ quid assets 
“Once you decide what (moncy) 
you need on hand,” be i saying. 
“we recommend that you conuder 
purchasing the new 2% treasury 
bonds. . . you have a night to in- 
vest your own funds as you sce fit 
But all of you have scen editonal 
enticiam of borrowers who borrow 
money from REA at 2% and invest 
their own funds in higher-yiehd 
cuntes Keeping in mind that 
the government has given you the 


September 


privilege of borrowing federal money 
at 2%, you should wekome the 
chance to invest your own funds in 
a manner that you can de sure is 
morally mght 


Ellis Talk Colored by Elections 


The 10 regwnal meetings of the 
cooperative will also be treated to 
a colortul speech Dy their general 
manager. Clyde Ellis 

Ellis pomts out that this year — 
as in 19S2 fnew admunntration 
1s about to be Dom, and a “ace 
era oin)orural electrification” is 
beginning 

Ellis’ talk, “Days of Decruoo— 
Yours, Our.” ponders which new 
administravon «= (RepuNxan Ot 
Democratic) will be good for te 
NRECA program “We have donc 
everything we Know to do to present 
our case to bath sdes—to bah 
polincal parues,” says Elis 

Blasting the Essenhower Admin- 
astratwo, Elis recalls, “As the 
years passed after 19$2, we were 
yoilted ume after time by the pol- 
gies and actions of the new Admin- 
istratwon He details a number of 
complaints 

"New Missour: Basin market: 
ing critena threatened our program 
in several states. We gx modified, 
dat is stall Durts 

Power costs in multr-purpanse 
Projects were re~ wated upward 
arbitranty 

@ Southwestern Power Admunn- 
traton fates fo us (CHO) were 
taned 40% in the Southwest unt! 


10, 1900 @ ELECTRICAL WORLD 
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DISTRIBUTION SYSTEM IMPROVEMENTS 
REDUCE STORM DAMAGE, EXPEDITE 


modernced. 
Powe fadure was the most ugnué- 


that O% of 

exther class 6 o¢ 7 while these classes 
accrunted tre only 20% A the poles 
co the sytem. Now, the mungnum 
Claas of pole that we use o clase 5 
and the great majonty are clase 4 


Broken Conductors 
Perbaps the next most significant 
source of trouble was broken con- 
ductors. Like many other utilities, 
we had millons of feet of 4 and 

36 copper on the system. > 
to amy, these conductors came down 
in many places due to the excessive 
mow load. Some years ago because 


We also found that quite a few of 
the smaller anchor plates pulled out 
of crept enough so that they were 
useless. We have sunce discontinued 
use of this smaller plate and studies 
of various anchor designs are con- 
tunuing. 


Aarial ond Spacer Cable 


Several years ago, we embarked 
one service continuity 


cable were installed and the conduc- 
tors on large portions of the feeders 
were re-spaced. After this intensive 
part of the program was completed, 
routine maintenance trimming kept 
our tree problems to a minimum. 
This program paid off handsomely 
and the bright spot during the en- 
ture storm was the excellent per- 
formar.; of pre-assembled aerial 
cable and spacer cable. These two 
types of primary cables withstood 
tremendous battering from falling 
trees and limbs but kept working. 
Service Restoration 
Shortly after the March 1958 
snowstorm and even before the en- 
tire system was rehabilitated, in- 
vestigations and studies were begun 
to determine how, in the future, we 
may act even more promptly than 
we had and how we could restore 
peeve moore my. 
Our experience had shown the 
particular need for a larger, more 
highly trained inspection group ca- 
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pable of rapidly and thoroughly in- 
specting the entire system to deter- 
mune damage. 

We learned that the vast amount 
of restoration work to be done and 
the large number of crews working, 
including Company, contractor and 
crews from other utes, made it 
difficult to coordinate the restors- 
ton activities from our central heed- 
quarters. Further, our eight Du 
trict Service Centers had insufficient 
facihties to handle an emergency 
restoration force of up to ten times 
the normal complement of crews. It 
was apparent that the Distnct Serv- 
ice Center operating terntones 
must be further subdivided unto 
smaller segments with local beed- 
Quarters to act as independently as 
possible in restoring service within 
their segments. 


Reporting Domoge 


It was pointed up that more effec- 
uve procedures were required for 
reporting system damage and res- 
toration progress so as to enable 
umely requests for assustance from 
outside compames and to permut our 
Company Management to accurate 
ly inform the press and public of 
our problems, what we are doing to 
restore service, and when we ex: 
pect to restore service. 

These three major areas—inspec- 
tion, decentralization of restoration 
work, and the reporting of system 
damage and restoration progress — 
were given careful attenuon and 
form the basis of what, we feel, will 
afford more rapid and efficient serv- 
ice restoration. 


Severe Emergency Pon 


When our system is struck by a 
bed storm-hurricane, snow, oF 
sleet and the Severe Emergency 
Plan is put into effect, a great many 
things begin to happen concurrently 

Our eight District Service Center 
terntanes have been sub-divided 
into a total of 29 work areas with 
Area Headquarters located in such 
places as fire departments, Amen- 
can Legion Halls, churches, ete 
These Area Headquarters will be 
the base of operations for cunstruc- 
thon crews and inspection teams and 
will house the office persanne! as- 
sociated with all service restoratven 
activities within the area Tele 
phones, maps, vanous prepared 
forms, and other facilites have been 


provided at eech location 


wna! Approno! inapecnon 
The first functon to be performed 
after we go into area operation wil! 


apprausal as early as posable follow- 
ing @ storm, 100 representative sec- 
vos, compmuung a total aree of 100 
square mules, of the Company's ter- 


damage in each district and in the 
whole system. 

Now, we know how long « takes 
to replace or repair the average 
damaged pole, wire span, and loop 
so we can calculate the total num- 
ber of gang hours or gang days re 
quired to make repairs By dividing 
the required number of gang days 
by the number of gangs we have, we 
can closely estumate the total num 
ber of days necessary to restore 
service By thus obtaining an early. 
accurate appraisal of the storm dam- 
age sustained, we will know how 
badly we have been hit, bow long it 
will take to restare service with our 
own crews, and how many (if any) 
crews we will need from outude 

The initial estumate of the number 
of customers out of seevive will be 
prepared by obtaining hed data 
fram power transmisuon stabons’ 
operators at attended substavuns 
and from operators dispatched to 
unattended statons dung the 


tistes Department by an analysis of 
the starm loads and the loeds which 
mught be expected during a compar: 
able non-starm pened The rato of 
storm load to normal ned for the 
varwous substations will be appbed 
to the known number of customers 
served from each substatian to ob- 
tain an estimate of the number of 
customers out of service 
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pemecon Sy 

cm Oe kd Sapater at Oe 
OQpeesazy Bogoereing Ones ve 
owe ose acetates trond 


agprasal cspectee. a Secale > 
= ye wads wo 


twwonac Gapector sess. Apps 
manny WW men have bees Teed 
bor Das pueZpore. legectess wel te 
seed co feeder mags De beets 
ot damage Found. beng Seer eee 
mess w Inapectoe Repar Orders 
The mags acd separ coders wil be 
weed 2 Geweicg a Gecaed status of 
pact crews. As ropa are mace, Se 
graces < each Seeder wil De revoec 
so Dat wwpec stews cay be re 
acocaord. 

The capectee crews wil be ag 
merord by soptcusd use of Seb- 
yopeer pacuas acd patos sang Or 
Taciord- venice Wewseis vo reach 
peters cherwse cacces bie 


is peoera, sepa wil be made 
Sem se macce of moply toward 


pons to the Seeder pomts. After serv- 
we 3 remored © wcrvicual feeder 
penta, comparee restoreson wil be 
made ce adrvicual feeder mams as 
ete hat & al pemmary, bus acd 
loop work wil be done at coe Ue 
as work poogeenees toward the ends 
of he mas Is te mace 
customers withr the camaged ares 
wil be returned 16 sernice wien tbe 
Seeder 2 reparec 

Le tus peoerel plan of restoratce, 
work on the varus classes of feed. 
ers mury be done concurrently, that 
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uses, such as iroo-lung pabents, 
bospetals, pumpag statons, tele 
phone exchanges. etc.. will be gven 
prmomty in the restorauon of service 
Rehearta! Develops Refinements 
In order to assure ourselves that 
what we had on paper would work 


area beedquarters. Pror to the re- 
bearsal a large quantity of hypothet- 
ical damage data was prepared to 
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UTILITY CHIMNEY ERECTION 


Use of hand hoists in the construc- 
tion of a gant 450-ft high chimney 
for the new $46-millon Brunner 
Island Power Plant for Pennsylvania 
Power & Light near York Haven, 
Pa., has minimized interruptions to 
the work and cut construction time 

During construction of the main 
portion of the chimney, workmen 
erected new 7%4-ft sections every 
working day. Normally, they would 
spend the morning hours hoisting 
the portable steel forms, with the aid 
and assistance of several hoists on 
the job site, and place these forms 
in position for concrete pouring. This 
concrete was generally poured in 
the afternoons. By using the forms 
from the previous day's position, 
after the concrete was set, the job 
was finished with a minmum of 
interruption. 

Concrete was prepared in a port- 
able plant nearby and transported 
to the site in mixing trucks of S-cu- 
yd capacities. Then it was dumped 
into ‘a-cu-yd buckets inside the 
chimney and elevated to the pouring 
crews. 

At the top of the vertical lift, the 
individual bucket was placed on a 
wooden platform, also supported by 
these versatile hoists. From the plat- 
form, the buckets were elevated 
above the forms and emptied. Some 
1600-cu-yd of concrete were used 

This chimney 1s 36 ft in diameter 
at the bottom and tapers to an out- 
side diameter of 24 ft at the top of 
its 450-ft exposed length. It took a 
crew of ten workmen some 4% 
months to “top off” this concrete 
bulk which was designed and erect- 
ed by the M. W. Kellogg Co. 

All of the work, including the in- 
dependent brick lning of the chim- 
ney up to a height of 50 ft was 


n 
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completed last Fall. The remainder 
of the bricking was started early 


this Spring and will be completed 
dunng the latter part of this year 


POLE HOLE CORE DRILLERS CONQUER ROCK 


Core drillers are solving pole hole 
digging problems in the rocky sub- 
soil around Tulsa, Oklahoma. Tulsa 
division of Public Service Company 
of Oklahoma uses “home-made” 
core drillers as part of its line de- 
partment's equipment. 

The more solid the rock, the bet- 
ter job the drillers do. Using small 
steel pellets, smaller than buckshot, 
for a cutting edge, the driller grinds 
a deep circle through the rock. The 
center core is broken loose, wedged 
to inside of the core dnill by wood or 
a steel bar and lifted out of the hole 
by the hole digging equipment, itself 

Basically, the core drill is nothing 
more than a section of steel pipe or 
casing. An adapter \s welded to one 
end so that it will fit the compan; s 
regular drilling equipment Four 


angled slots are cut into the other 
end of the casing so that the shot 
will be picked up and rolled out 
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ANACONDA 
SELF-SUPPORTING 


AERIAL 
CABLE 
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CONTENTS 


Power Datmmanon Tokes to the Aur 
Teree Toes of Anoconde Aerial Cable 
mores Acvontoges 
Consmycnoe Feotuees 
Uni lsstallonoss 
mos Instolicters 
Asoconce Type ABH Insuicnon 
Focorny-Precssembled Aerial Coble 
SO00-Vow Nonshielded 3 Single-Conductors Triplexed 
SCOO-Vav Shielded 3 Single-Conductors Triplexed 
1 §Q00-Vowt Shielded 3 Single-Conductons Triplexed 
S000- ond 15000-Volt Shielded Single-Conductor 


Sever Mocern Plants Serve the Nanon 


arenag Anocence Aenol Cable 
Terminenng Anoconde Aerial Coble 
Asoconde Datrict Scies OFces 
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Anaconda Aerial Catia minimizes iree-fmmming requiremen 
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Anaconda Aerial Cable eliminates ducts, cross-~arms and insuiafors af this modern sew refinery 


POWER DISTRIBUTION TAKES TO THE AIR! 


Increasingly, utilities are turning to aerial cable to supply dense or growing industrial and residential 
areas, 


Aerial cablea, because of their lower reactance, feature leas voltage drop than open wires of the same 
conductor size, Thia resulta in reduced primary distribution costa per kva. Aerial cables alao prove an 
effective solution to prolonged open-wire outages caused by wind, rain, aleet or anow Another important 
advantage is that their use minimizes tree-trimming requitementa. 


Industrials, too, are becoming ever more alert to the advantages of aerial cable. Easily installed, it is 
ideal when new power in needed or when old circuits must be quickly replaced at low cost, And in plants 
where mazes of pipes and other underground installations make the placement of ducta or buried cable 
coatly Or difficult, aerial cable solves the prodlem. 


To deliver, with maximum efficiency, the larger loade required today——power distribution is taking to 
the air! 


THREE TYPES OF ANACONDA AERIAL CABLE 


Boe gree ad ena Uracvenia ard ots pow terwader cyenpaties Mave Deve Cadricating Dare and covered open 
wee De ferme of aeeua cade T8e teem: Ceeral padve,” ae vat talay signiftes constructions in 
WC Dine ce TRE a Svatactves are ltetaled aerialy usu tachel to and supported by # 
aeamengne Sel suzevetong save Mas News mar alactunal Dy the Anasunda Wire & Cade Company for 
mars HK Oe 8 arabe A 


* STANDARO FACTORY PREASSEMBLED CABLE 
© REVERSHLAY FACTORY PREASSEMBLED CARE 
° MEDASSEMMID CARE 


TNE RISE OF AERIAL CABLE 


Tee a eee Tae TOS ee fast-growing atvotioe of aerial cadle, First, 1t features certain 
qowewnd ae aatagwe vee INO Vpn ac iodergtocad inetallanons Second, recent engineering 
peenegmwercs Mare Dorwmiwod the arcusatived aod reGned the performance of aerial cable 


Amun tAam derrearomancs Ire TAPE UNgueTEN avENces 


© Tye fener of 8 qupeebecsive range of aerial je types and sizes to meet practically 


al qwealaton and cowrarag mequctemesta 

oT oof a cumpwcey practical reverselay factory-preassembied construction. 

© Aracvota » Sevewgmen: 2f neooereastant Type AB duty-rubder high-voltage insula- 
wa, WLED REDELTS OperAtCO at Tgher temperatures and the transmission of more current 


al ower et, 


cee eng tee ag echeewements awe afoeded snpreed were im primary circuits, and have enabled 


Vagtentage fees ad eecoodaries in modern, efficient and economical aerial cable 


CONSTRUCTION COMPONENTS 
Aracuentas Ate, Laden ane fo c3.soed 
© Copper 2e am, Oe ACTOR 
© Qmoae. MOUICINE, Meat-peastant togh-vowtage insulation 
© Tiugt, weatter: itemca-. adeasion-res.stant neoprene jackets, 


War mam te aod s.petor mectrica character ca thus have been engineered into 
cee Ata: H® pet 


MESSENGERS 


ye penta ny exteeet gteecrengtt 2. pper coveted th high-quality copper binder 
onal 1 Na ed aA gS TPR ate andasd eye. pment actor conatructiona of Anaconda 
Stantacst Faves -Prwasertoed Aeta, Cane Al singieconductor cadles are normally supplied wit 
Temeengecy om vated wen and 
a AL Hae Themen ge ane ees 
Fie cngemage eitneny atGet ervere service sond:t.cna, staitiens stew Mesaengers with stainless steel 
coger ccnered steel messengers and PVCcovered copper strap are 
te armospteres—euch as those frequen ing in the chemical, 
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IMPORTANT ADVANTAGES 


All three types of Anaconda Aerial Cable Standard Factory-Preaseembled, Keverse-Lay Factory- 
Preassembled and Field-Aasembled feature many advantages: 


@ Treetrimming custs slashed and, in © Greater safety. Increased protection for 


nome casera, eliminated completely. Red uc- 
tions in treetrimming expense alone 
sometimes more than justify the inatalle- 
tion cost of Anaconda Aerial Cable. Un- 
nightlinenn of excessively trimmed trees 
also in avoided, which promotes better 
public relationa, 


Reduced right-of-way charges because of 
the compactness of serial cable and its 
minimised apace requirementa 


Better voltage regulation because of the 
low balanced reactance produced by the 
close configuration of the conductors, 


Greater load-carrying capacity on circuits 
where voltage drop is a critical factor. 


Cross-arms, insulators and special ducts 
eliminated. 


Improved radio and TV reception becaune 
interference is minimized when conduc- 
tors are insulated and laahed together. 


Maintenance costs substantially lessened 
—far leas damage from ice, sleet and high 
winds, 


Better service in storm areas. Resistance 
to storm damage substantially reduces in- 
terruptions to service. Operations can 
continue even with poles down and cables 
temporarily submerged. 


linemen and others is provided by the com. 
ductor insulation and by grounding the 
shielding tape to the mesenger, when 
shielded cable is installed. 


Leas clearance reqwired between indi- 
vidual cablee—and between cablee and 
buildings of other structures, 


Leas congestion on poles. Line conductors 
and the neutral are asarmbied as one voit 
More circuits can be carried of poles 
without crowded conditions, 


Shorter poles permitted extra length not 
required because tree tops need not be 
cleared. 


Neater appearance than open wires. One 
compact amsembly even for three-phase 
circuita Important to community good 
will, especially in better residential arena. 


Messenger can serve as @ seutrel. It 
can function as the ground return on 
xrounded-peutral cireuita. 


Newer items purchased and stocked. Lees 
material fewer acceamories required for 
sound installation. : 


Anaconda Aerial Cable uw ideal 
for use wn crowded areas where 
the wmatallatwn of ducts or 
buried cable w custly and dificult 


CONSTRUCTION 


STANDARD FACTORY-PREASSEMBLED CABLE 


DESCRIPTION 


This tectory-peemseemdond coastrctve cvasists of une of more properly insulated and jacketed con- 
pacwesn Weal we peut-ia meenenger Dy a cvatinuous, suitable metal strap. Compact, flexidle and hight: 
thie cane us installed ag a a> OY mecuwlar hoe crews It is manufactured in a broad range of 

+ amt 14 The conductors ary ridged for identification. Both 


tree cuditions cause trouble and expense 1n the opera- 
we of sem WITH 6S vt f and secondaries where local regulations, 
qvageston aad Tepeaied orm bead wires and where underground circuits 
pewre wo costty. 


SPECIAL ADVANTAGES 


© Marmam depredadinty fadrwaiwe is insured because the cable is completely ansembled 
in Anacoada’s own plants with modern equipment and akilled operators 


© Ease cud mempicnty of wnstadatwe, for this TYPE of cable requires DO lashing operation. 


ees 


REVERSE-LAY FACTORY + 


. 


DESCRIPTION 


-Preaseembied Aerial Cadie is a development which has resulted from 
ng al phases of power distribution. Its construction In identical with 
Preaseembled Cable—except in one important reapect. In the Reverse-Lay 
type, the direction of lay of the cabled conductors ia reversed at intervals of 
feet throughout the length of the cable. The revernal points are conveniently accensible 
wo haemen, The revereriay feature ebminates longitudinal stress on the conductors, 
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FEATURES 


FIELD-ASSEMBLED CABLE 


DESCRIPTION 


Anaconda Field-Ansembled Aerial Cable meets the mame operating requirements as the standard factory 
Dreassembled and reverne-lay typea, and features the mame power, circuit and maintenance advantages 
It differs only in the method of installation. The usua! procedure consists of stringing and, if desired, 
Dreatressing the measenger- then lashing the conductors to the mesenger with wire. The wire is applied 
by a spinning or lashing machine commonly known an a “spinner.” Suitable for ume in most areas, this 
method offers real economies in large installations, and lends iteetf to both single and multwondector 
cable, as well as to every type of insulation. 


SPECIAL ADVANTAGES 


© Minimum chance of damage to insulated conductors during installation. 
© Slack may be left at amy point, enabling easily made tape whenever required. 


© Need for temporary measenger eliminated. The measenger is installed and a!) obstructions 
are panned before lashing the conductors to it 


Messenger may be prestressed to remove stretch permanently, insuring conmatent final 
loadings and sags. 


Longer Lengths eliminate yownts due to the increased footage of sngteconductor cable on 
multiple reela, as compared with the footage of multi-conductor preassembied cable oo 
one reel. 


ingle-, two- or three-conductor cable can be made up as Tequired, eliminating the need for 
stocking theee assemblies separately. 


Additional conductors may de added if desired, without disturbing the messenger or exist- 
ing conductora. 


Better appearance lean tendency for cables to “anake,” because the comluctofs are parallel 


Simplified stocks—amall range of single conductors readily accommodates many different 
cable requirementa 


EE 


-PREASSEMBLED CABLE 


SPECIAL ADVANTAGES 


@ The conductors can be separated to make tapa either during installation or whenever the 
need ariera, Neither cutting of the conductors sar operations on the messenger is required 


© “Hot” taps can be made on S-kv sonshicided cables, eliminating power ahutdowna Oproed 
cable permits the use of tine hose and a rubber blanket between the conductors for 
gTeater safety. 
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Plaintiff's Exhibit No. ll 


ILLUSTRATIONS AND ENGINEERING DATA 
SHOWING ADVANTAGES OF HENDRIX TYPE 
CABLE 
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WHAT _IS_A SPACER TYPE AERTAL CABLE SYSTEM? 
ee 8 


Spacer-type aericl cable is a recent development which utilises 
tho insulating value of air and Plexiglas spacers, perxittin 
Teduced conductor insulation thickness to obtain a neat-appear 
ing, reliable, electrically efMctont aartal distribution 
system at a cost slightly higher than standard open wire dut 
much lower than standard pre-assembled aerial cable. 


Sketches on the following Pages depict advantazes of this 
type syste, 
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3 


+ HENDRIX WIRE & CABLE CORP. 


Yearly Aerial Cable Sales 
Total Conductor Total Sales 
Foot Dollars 


1,500 450.00 

47,739 15,442.00 

317,355 124,358.00 

445,728 195,819.83 

584,547 235,211.95 

731,763 317,385.63 

1,121,859 384,700.08 

1,616,280 478,818.40 

1960 (1/1-11/30) 1,298,207 420,036.32 


TotaL 6,159,978 ft. $2,172,222.21 
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HENDRIX WIRE & CABLE CORP. 
Milford, New Hampshire 


September 12, 1960 


USERS OF HENDRIX AERIAL CABLES 


Total Cirenit Feet Purchased 
Customer 5 Kv 9 Kv 15 Ev 
8/ 7/57 Alabama Power Company 923 1,250 
10/31/57 Alco Products Inc. 
Lm (Latrobe, Pa.) 433 
5/21/58 Appalachian Power 
Company 
6/28/55 Ashburnham (Mass.) 
Municipal Lt. Dept. 
7/11/56* Attleboro (Mass.) Electric 
Company 
2/ 4/55 Baltimore Gas & Electric 
Company 
1/ 6/56 Bangor (Maine) Hydro- 
Electric Co. 
7/10/58 Bay City Electric Dept. 
(Michigan) 
7/ 8/54 Blackstone Valley (R. 1.) 
Gas & Elec. Co. 
8/26/58 Borough of Lehighton (Pa.) 
f 3/29/57 Borough Electric Works 
(Conn.) 


11/28/56 Boston Edison Company 

* 12/21/59 Boylston (Mass.) Municipal 
Lt. Dept. 
i, 8/ 2/60 Braintree Electric Light 
Dept. (Mass.) 
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Castomer 
Bristol Virginia Utilities 
Board 


Brown Company (Berlin, 
N. HL) 


Burlington (Vt.) Electric 
Light Co. 


Central Ilinois Light 
Company 

Central Maine Power 
Company 

Central Vermont Public 
Service Co. 

Chicopee (Mass.) Electric 
Light Dept. 

Cincinnati Gas & Electric 
Co. (Ohio) 

Citizen Utilities Company 
(Newport, Vt.) 

City of Charlevoix 
(Michigan) 

City of Martinsville 
(Virginia) 

City of Sebewaing, Lt. & 
Power Dept. (Mich.) 

City of Springfield (Illinois) 
City of Wilson (North 
Carolina) 

Cleveland Electric 
Tluminating Co. 

Clinton (Michigan) Electric 
Dept. 

Columbus & Southern Ohio 
Electric Co. 


Date of 
First 
Order 


6/ 5/57 
6/15/59 
* 12/10/59 
6/ 7/54 
6/17/59 
4/23/55 
9/24/54 


7/30/56 
8/ 6/56 


9/25/59 
2/27/58 


8/12/57 
9/ 1/53 
2/ 4/59 


6/23/55 


117 3/59 
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Total Circuit Feet Purchased 


Customer 5 Kv 9 Kv 
Commonwealth Edison 
Company 


Commonwealth Electric Co. 
(Indiana) 

Concord Electric Company 
(N. H.) 

Connecticut Light & Power 
Co. 4,500 100,875 
Consolidated Edison Co., of 

N. Y., Ine. 4,000 
Consumers Power Company 

(Michigan) 

Dayton Power & Light 

Company 

Detroit Edison Company 

Dowagiac, Michigan Light 

Dept. 

Duquesne Light Co. (Pa.) 

Duracrete Block Co. 

(Manchester, N. H.) 

Eli Lilly & Company 

(Michigan) 

Exeter & Hampton (N. H.) 

Electric Co. 

Fall River Electric Light 

Company (Mass.) 

Fitchburg (Mass.) Gas & 

Electric Company 

Fort Wayne City Utilities 

(Indiana) 

Georgetown (Mass.) 

Municipal Lt. Dept. 


15 Ev 


2,000 


Date of 
First 
Order 

7/11/38 


9/24/54 
3/16/54 
9/21/59 

10/ 4/57 
3/26/54 
4/ 8/37 

12/ 4/59 


1/10/56 
1/31/58 


6/24/95 
2/12/38 
1/18/54 


ly 7/357 
2/25/60 


12/ 7/34 


5/26/39 
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Total Circuit Feet Purchased 
Customer 5 Ev 9 Ev 15 Ev, 

Green Mountain Power Co. 
(Vt) 
Harbor Springs (Michigan) 
Elec. Dept. 
Hartford Electric Light 
Company 
Hingham Municipal Lt. 
Dept. (Mass-) 
Board of Public Works 
(Holland, Mich.) 
Holden (Mass.) Municipal 
Light Dept. 
Hudson (Mass.) Light & 
Power Dept. 
Hydacker-Wheatlake 
Company (Michigan) 
Llinois Power Company 
Indiana & Michigan Electric 
Company 
Jersey Central Power & 
Light Co. 
Kansas City Power & 
Light Company 
Kennebunk (Maine) Light & 
Power Dept. 
Kentucky Power Company 
Littleton Electric Light 
Dept. (Mass.) 
Long Island Lighting 
Company 
Louisville Gas & Electric 
Company 
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Date of Total Cireuit Feet Purchased 
Order Customer 5 Ev 9 Kv 15 Kv 
5/20/55 Lowell (Michigan) 
Municipal Utilities 3,400 
* 37/24/54* Lynn (Mass.) Gas & 
Electric Company 
.. 10/28/57 Madison (N. J.) Water & 
Light Dept. 
7/14/59 Marblehead Municipal Lt. 
Dept. (Mass.) 
10/ 1/58 Mass. Electric Construction 
Co. (Boston) 
11/30/53 Middleboro (Mass.) Gas & 
Electric Dept. 
6/11/57 Monongahela Power 
Company 
2/28/58 Muscatine Municipal Lt. 
Dept. (Iowa) 
~ 3/8/60 Nantucket Gas & Electric 
Company (Mass.) 
.. 11/14/51° Narragansett (R. L) 
Electric Company 
11/30/56 New Jersey Power & Light 
“ Company 
3/21/58 Niles Board of Public 
Works (Michigan) 
5/27/55 Niagara Mohawk Power 
Corporation (N. Y.) 
» 2/5/58 North Attleboro (Mass.) 
Electric Dept. 
8/31/54 Norwood (Mass.) Municipal 
Light Dept. 
6/23/59 Ohio Edison Company 
6/ 9/56 Patchogue (N. Y.) Electric 
is Light Co. 


7 


~ 


Date of 
First 
Order 


8/24/60 
4/27/55 
9/12/35 
4/ 8/34 


7/16/57 
1/29/35 


7/25/35 
5/21/58 
6/ 4/59 
8/ 7/38 

-1/11/96 
5/23/60 

10/ 2/59 


6/ 5/d4 


2/21/39 
7/30/54 
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Total Circuit Feet Purchased 


Customer 5 Kv 9 Ev 
Peabody Municipal Electric 
Light Dept. (Mass.) 
Pennsylvania Electric 
Company 
Philadelphia Electric 
Company 
Piqua (Ohio) Municipal 
Power Dept. 

Potomac Edison Company 
Public Service (N. J.) 
Electric & Gas Co. 

Public Service Co. of 
Indiana, Inc. 

Public Service Co. of New 
Hampshire 

Reading Municipal Light 
Dept. (Mass.) 

Richmond (Indiana) Mun. 
Elec. Ling. Plant 

Rowley (Mass.) Municipal 
Light Dept. 
Sherrill-Kenwood Power & 
Lt. Co. (N. Y.) 

South Hadley (Mass.) 
Electric Light Dept. 
South Norwalk (Conn.) 
Electric Works 

So. Indiana Gas & Electric 
(Evansville) 

Shrewsbury (Mass.) 
Municipal Light Dept. 


15 Ev , 


211la 
Plaintiff's Exhibit 13 


™ fag Total Cireuit Feet Purchased 
Order Customer 5 Ev 9 Ev 15 Kv 
8/16/55* Suburban Electric Company 
(Malden, Mass.) 19,400 1,200 1,500 
10/24/52 Taunton (Mass.) Municipal 
Ltng. Plant 7,490 12,850 
5/26/54 Templeton (Mass.) 
Municipal Light Dept. 
9/28/59 Thurmont (Md.) Municipal 
Light Dept. 
5/ 5/55 Toledo Edison Company 
~ 10/17/59 Town of Centerville 
(Indiana) 
10/30/58 Traverse City, Michigan 
7/13/60 Tri-County Rural Elec. 
Coop. (Mansfield, Pa.) 
9/ 7/56 United Iluminating Co. 
(New Haven, Conn.) 
2/28/58 Union Electric Co. (St. 
Louis, Missouri) 
6/20/56 U.S. Dept. of Interior 
6/12/58 Virginia Electric Power 
Company 
8/30/57 West Penn Power Company 


2/ 6/55 Western Massachusetts 
Electric Co. 


8/31/60 White Mt. Power Company 
(Meredith, N. H.) 2,000 


3/ 8/54° Worcester (Mass.) County 
Electric Co. 11,550 4,934 
Total Sales To Date 1,346,757 222,528 469,398 


Total Footage—All Voltage 
Classes... 2,038,683 ft. 


* Property of New England Electric System. 
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CONNECTICUT PUBLIC UTILITIES 
COMMISSION FOLDER 


STATEMENT ON DISTRIBUTION CONSTRUCTION 
TO THE PUBLIC UTILITIES COMMISSION 
OF CONNECTICUT 


DOCKET NO. 8788, MARCH 9, 1953 


In order to save time and avoid repetition, a committee 
of the electric utilities of the State has considered certain 
problems which are common to all in maintaining adequate 
electric service and I have been requested to discuss them 
here. 


In an emergency such as occurred as a result of the storm 
of January 9th, 10th and 11th, utilities not seriously af- 


fected are willing to furnish crews of trained men to the 
utility in trouble. To help speed the recruitment of these 
crews, lists of key personnel with addresses and telephone 
numbers are interchanged between companies. Certain un- 
listed telephone numbers are also interchanged for use in 
an emergency. In this storm several crews from utilities 
in sections of the state which were less affected, helped 
those directly concerned restore service. A number of 
crews from utilities in other states also responded to our 
call. 

About eight years ago, as a result of unusually severe 
storms, a plan for mutual assistance in general emergen- 
cies was initiated between the major electric companies of 
Connecticut and the Southern New England Telephone 
Company. The plan provides for a coordinated effort in 
reestablishing service after an emergency which affects a 
large number of customers. Provision is made for a co- 
ordinator to perform liaison functions between companies. 

One feature of the plan is the provision for joint patrol 
of the storm areas, by representatives of the electric utili- 
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ties and the telephone company. Certain areas are pre- 
assigned to each company as a part of the emergency plan 
and maps are kept prepared of areas, of a size which can 
be patrolled within a few hours. Each patrol consists of 
two men, one to drive and the second to make notes. The 
details of this plan are reviewed from time to time so that 
it is always up to date and available on short notice. 

The data obtained in the field is returned to the respec- 
tive utility, reviewed and arranged to assist in directing 
line crews for rapid restoration of service. 

To our self sufficient forefathers it might come as a shock 
to see how dependent we are on electric service. Yet the 
low cost of electric service has permitted luxuries to be- 
come conveniences and conveniences to become necessities. 
And we as utilities have a genuine appreciation of our 
responsibilities in maintaining our facilities to reduce to a 
minimum any interruption of these necessities. 

The suburban growth has extended into areas where 
comparative economics have dictated overhead electric ser- 
vice rather than the extension of those utilities which in- 
herently would be underground. With such a dependence 
on electric service it is a catastrophe when a storm such as 
that experienced on January 9th, 10th and 11th interrupts 
this service to large numbers of customers, and to some for 
several days. 

The electric utilities constant objective is to provide un- 
interrupted service or as nearly so as is practicable. The 
restoration of facilities damaged as a result of such a 
storm is expensive as has been reported today not to men- 
tion the consequent reduction of revenue. 

The universal use of electricity has been developed to 
a large extent through the maintenance of low costs to the 
consumer. Our every expenditure must be scrutinized and 
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only by careful economy can rates for electricity be kept 
to such a level as to promote its increasing use. And it 
should be pointed out that the increasing use has been a 
paramount factor in keeping electric rates low in spite of 
inflation. Therefore for any changes in construction we 
must weigh the effect on continuity of service on a day 
to day basis as well as during the unusual storm. If there 
is a real insurance value, we must also consider the cost 
which of course would have to be directly reflected in the 
rates for electricity. Does the cost of the insurance balance 
the risk? 

It seems desirable to very briefly discuss the construction 
of the overhead distribution lines of the Connecticut elec- 
trie utilities both to show the difficulties in such a storm as 
was experienced on January 9th, 10th and 11th and as back- 
ground in considering any proposed modifications of con- 
struction. 

Electricity is delivered from the power stations over high 
voltage transmission lines and heavy supply circuits to 
substations where large transformers reduce the voltage 
to that for the distribution system. The electrical distri- 
bution system is something like a tree. The main feeder 
(similar to the trunk) is heavy wire which carries the 
electricity to the branch lines and is connected to them 
through fuses located at the pole top. In case of trouble on 
a branch line its fuse blows without interrupting service to 
other branches. In case of trouble on the main feeder a 
switch in the substation (called a circuit breaker) opens 
automatically and cuts off the entire circuit. This limits 
interruption to a minimum number of customers, and for 
many temporary faults automatic reclosing of fuses and 
cirenit breakers minimizes the time of the outage. 

Electricity in these main feeders from substations is 
usually at voltages from 2400 volts to 4800 volts. Each 
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feeder circuit usually has 3 wires (3 phase) near the sub- 
station and branch circuits may be 3 wire or 2 wire (single 
phase). These wires are supported on porcelain insulators 
which in turn are on cross arms fastened to the poles. 

The voltage of the primary wires is reduced through 
transformers to 120-240 volts which is carried by wires on 
secondary crossarms or racks short distances to the point 
where connections are made to the services to individual 
homes. The transformers are also supported on the poles. 

This type of construction is common throughout the 
country in line with specifications of the National Electric 
Safety Code. Our lines in Connecticut are built sufficiently 
strong to withstand the weather conditions which are prob- 
able in this area. When nature unleashes her fary in a 
disastrous storm that breaks down trees they in turn do 
pull down wires. It should be pointed out that this very 
storm of January 9th, 10th and 11th again proved that 
this type of line construction is adequate for such a storm 
except for the trees. The ice and wind broke innumerable 
tree limbs many of which broke the electric wires. It would 
be impracticable to build electrical lines to withstand the 
blows of large tree limbs. 

These wires are spaced so that connections can be made 
while the lines are alive. Extensions can be made without 
interrupting service to other customers. Transformers 
can be added or changed without interruption to the cr- 
cuit. This type of construction is designed to permit high 
continuity of service. 


Loorep Crscurrs 


Some of our customers have urged that we interconnect 
remote ends of circuits to promote greater continuity. In 
many cases where circuit routing makes it practicable two 
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distribution feeders are interconnected through switching 
means to pick up loads on one circuit that were normally 
supplied by the other. Experience has shown that this 
looped circuit is feasible only under limited conditions. 
Most feeders that approach one another are at considerable 
distances from the supply, where the size of conductor is 
small and the coordinated fuses are likewise small. There- 
fore connecting these together is not desirable. Such a 
scheme is practical only for picking up a small number 
of additional customers at times of normal loads. Conse- 
quently, their installation and use has been limited to loca- 
tions where planned maintenance outages on circuits are 
likely to be lengthy. 

It is customary to protect tapped branch circuits and 
main supply feeders with fuses or other protective de- 
vices to automatically isolate such defective portions when 
faults occur. Proper coordination of such fault protection 
becomes questionable when looped circuits are formed, due, 
principally, to the range of loads that have to be carried 
and variable length of circuits to be protected. 

Before two feeders are to be joined to form a loop cir- 
cuit, it may be necessary to replace a considerable amount 
of the conductors with heavier wire to avoid excessive volt- 
age drop when the major portion is fed from one point 
only. 

Looped circuits have been more frequently employed in 
the heavier loaded areas, where larger size conductors and 
relatively short loops are obtained, rather than in areas 
where only small size conductors in radial tap branches 
are justified due to scattered small loads. In such heavy 
load areas where congestion of circuits on poles requires 
use of cable, a loop circuit may be of material value in re- 
ducing outage times due to the long time required to locate 
and repair cable faults. 
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One of the more serious considerations of establishing 
a loop circuit is safety to workmen. When a part of a cir- 
cuit can be energized from two or more points, extreme 
care must be taken to energize the proper section, and to 
safeguard against accidentally energizing parts of circuits 
being repaired by one crew when service is being restored 
on the same circuit in another point. 

Experience has shown that when sectionalizing switching 
has to be performed to supply part of one feeder from 
another, for planned maintenance on a circuit, the time 
involved in observing the necessary safety precautions, 
blocking of feeder voltage regulators, and performance of 
the required switching is so great that there is no sub- 
stantial gain in limiting the customer outage under an 
ordinary emergency. 

The principal advantage of a loop circuit is obtained 
when only one break occurs or a relatively small section of 
one part of the loop is defective, and sectionalizing switches 
are strategically located so as to isolate the defective por- 
tion. When the latter is cut out of service, the balance of 
the loop circuit may be re-energized while repairs are made 
to the isolated portion. However, when two or more 
breaks occur in the loop as was caused by trees in this 
storm, the customers between such points could not have 
service restored until repairs were made. When these 
multiple breaks occurred near the source points of the two 
feeders which were joined to form the loop, intermediate 
sectionalizing on the loop did not materially reduce the 
service outage. 


CaBLEs 


It has been suggested that our wires should be in cables 
either underground or aerial. It seems to me worthwhile to 
enumerate some of the problems in using cable rather than 
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open wires for transmitting electricity. These problems 
increase materially with the voltage of the circuit. The 
insulation is submitted to electrostatic stresses which in- 
crease wherever there are changes along the conductor. 
With higher voltages special precautions are necessary 
such as shielding of individual conductors. Where joints 
or taps are made the electrostatic characteristics of the 
insulation must again be considered and any conductive 
covering of the individual wires for shielding must be 
continuous. The water proofing of the cables and of the 
joints presents another problem. Electrolysis, corrosion 
and attacks from soil organisms on the cable sheaths are 
common causes of cable failure. Again where the cable 
terminates additional electrostatic stress makes it neces- 
sary to have special preparation, extra insulation and 
usually some form of a pothead for such a terminal. When 
faults occur in cables it is usually very difficult to locate 
them. Many times it is a matter of hours to find a fault 
and then another long period to make the repairs during 
which time the cable is out of service. 


Agar. CaBLe 


One of the suggestions that has been made is to have 
our distribution system converted to aerial cable so that 
the supporting messenger wire might withstand the blows 
of moderate sized tree limbs. It is impracticable to con- 
struct cable lines that will support large trees. In fact 
trees have pulled down not only aerial cables but in turn 
broken the poles which support them. Such interruptions 
are of much longer duration to make repairs than those for 
merely repairing wires. It should be pointed out that the 
electric utilities in the State do use aerial cable and in cer- 
tain cases it has been reasonably successful and in other 
cases it has not. 
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Most of the aerial cable installed to date is installed from 
one point to another without taps. This permits use of 
shielded cable and the installation of potheads at the ter- 
minals. This is useful for cables to substations or to load 
centers and can be used for voltages up to 14,000 volts. 
A few cables at higher voltages have been used. 

For distribution service, it is desirable to have wires 
which can be handled while alive so that service can be 
extended without interrupting service to present cus- 
tomers. That is it should be feasible to make joints or taps 
to existing lines, change transformers and the like with the 
lines energized. This has not been possible with many of 
the cables. The utilities and the manufacturers have been 
working on this problem for several years. Distribution 
cable has been installed for point to point use, particularly 
to get around foreign obstacles such as bridges and trees. 
Several of these installations have given trouble. There 
have been troubles due to breakdown of insulation par- 
ticularly where the cable rings support the cable, troubles 
with cable joints, and trouble at terminals. These troubles 
mean interruptions of service to customers, where we had 
made an extra investment to avoid interruption. Several 
of these installations have been replaced with open wires. 

Since World War II cables with new types of insulation 
have been developed and new manufacturing methods have 
been adopted. Some of these cables have not stood up in 
the field, others seem hopeful. A reverse lay cable of three 
insulated wires bound to a messenger wire appears promis- 
ing, in that it can be unwound to get separation of the con- 
ductors to permit taps, somewhat similar to the manner of 
tapping overhead wires. We still are not sure that this 
will in the long run give better service than the open wire 
lines. Further, as the cost of this cable is three or more 
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times the cost of the open wire, we must proceed with 
caution lest rates be increased to provide the costs of 
better service without actually obtaining the improved ser- 
vice. 

Another limitation to aerial cable should be mentioned. 
With the rapid increases in use of electricity, circuits well 
above 5900 volts are being planned for distribution circuits 
in certain parts of the State. So far there does not ap- 
pear to be any cable that is satisfactory for this service. 

‘Another variation in aerial cable is the so-called service 
cable operated at 120-240 volts. Some of this is being used 
to carry the electricity from the pole line to the house. 
At this voltage the cable seems to be satisfactory. However, 
in this sleet storm several of these service cables were 
pulled down by heavy tree limbs, doing damage to the con- 
duit and fastenings at the house. 

The utilities will continue to install moderate amounts 
of distribution cable in locations where they believe it to 
be most useful. When faults occur, it takes much longer 
to find them and longer to make repairs. It does not ap- 
pear that the art has developed to warrant extensive in- 
stallations of distribution cable which would require in- 
creases in rates to pay for them. 


UxpERGEOUND 


The electric utilities at the present time have a large in- 
vestment in underground conduits and cables. A number 
of supply cables are underground. Where the load density 
is high as in the center of the cities, the congestion and 
the loading on the poles with overhead wires would be too 
great. Therefore it becomes necessary to put portions of 
the distribution system underground in such areas. In a 
few locations a main feeder is underground and the local 
distribution is overhead. In order to have a practicable 
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underground system as in the center of the cities, it is 
necessary to have alternate feeds to minimize the effect of 
outages of any cables. This can be arranged in various 
ways, one common method is the so-called secondary net- 
work system. In this transformers with elaborate protec- 
tion equipment feed into a heavy low voltage network sys- 
tem, from which the electricity for the various customers 
is taken. The transformers feeding into the low voltage 
network system are supplied from three or more cables. 
Such a system is justified only where the customer load 
density is high. 

Let us now consider the proposal to put the entire dis- 
tribution system underground. First, consider the con- 
struction problem for the conduit system. The streets 
would have to be opened up to install the group of con- 
duits which are encased in concrete, and the building of 
the manholes many of which would have to be large enough 
for transformers and fuse cutouts as well as for the splicing 
of cables. Then there would be the small manholes or hand- 
holes from which the customers service would radiate. 
After the conduit system was installed the paving would 
have to be replaced. This type of construction is very ex- 
pensive and would be a serious interference with traffic. 
Next there would be the customer’s installation of conduit 
from the street into the basement of his house. 

Then the primary or feeder cables would be pulled into 
the conduits, spliced and connected to the subway type 
transformers. All of the feeder cables would be lead covered 
which adds to the skill required for splicing. The secondary 
cables would be connected from the transformers to the 
small manholes or handholes from which the customers ser- 
vice cable would be pulled through the conduit into the 
house. 
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This type of construction costs many times the cost of 
relatively simple overhead construction with open wires 
on poles. The cost varies with the number of circuits that 
can be combined in a conduit bank, on the kind of pave- 
ment that has to be cut and replaced, whether there is 
rock to be removed, interferences with other underground 
structures (water, gas, sewers), the extent that tree roots 
have to be cut, ete. Because of the difficulties in new ex- 
cavations and interrupting service for expansion any under- 
ground system is built with more surplus capacity than is 
required for overhead systems. In general it appears that 
the cost would be between twenty-five and thirty-five times 
the present investment in overhead pole lines. 

Besides this, the cost to each customer for his service 
connection would be several hundred dollars. 

But this excessive first cost would not solve all of our 
problems. As loads increase cables have to be changed. 
The cable being worked on must be de-energized and all 
customers supplied from that section of the cable are with- 
out service for many hours, the time required to do the 
splicing. And unfortunately we do have trouble in under- 
ground conduit systems and in cables. Various fault find- 
ing devices are used to locate cable faults. Locating the 
fault may take several hours, then replacing the section 
of the cable, requires opening of the splices on both ends 
withdrawing the old, pulling in the new, and then splicing 
in the new section of cable on both ends. Aside from the 
objectional outage time for cable work (overhead lines are 
usually worked alive) we find the cost of maintenance and 
of operation about twice, per circuit mile, that for the 
overhead construction. Some duplication of facilities is 
necessary to make an underground system tolerable. 

As to cost to the municipality, they too would find a very 
high cost of putting underground their wires for fire alarm, 
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police alarm and traffic control cables. The rates for street 
lighting would also be higher for underground service. 
Farther, poles or standards would be required for the street 
lights. 

The amount of present investment in underground and 
overhead distribution circuits of the four larger electrical 
utilities in this State is of interest. The present investment 
in underground conduit systems and cables (account 356 
and 357) is twenty-four million dollars and the correspond- 
ing length of conduit bank is 260 miles. For comparison 
the present investment in overhead poles and wires (ac- 
count 354 and 355) is thirty-seven million dollars providing 
about 11,000 miles of overhead lines. This again emphasizes 
the high cost of underground plant even though the average 
capacity of the underground circuits is greater than that of 
the overhead lines. 

To summarize, the cost of placing any large portion of 
the distribution system underground is not economically 
possible. Rates would have to be so high that few people 
could afford full electric service. Although the reliability 
of an underground system would have been better during 
this storm the day to day service from a simple under- 
ground system would not be as satisfactory as from the 
present overhead system. 


EMERGENCY GENERATORS 


There is another type of insurance which I believe should 
be mentioned although there may be some question as to 
its value a few years from now should we again have a 
major storm disaster. I understand that small gasoline 
driven electric generators can be purchased for the cost 
to a customer, that would be about equal to his cost for 
the installation of an underground service. Such a genera- 
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tor could be used to furnish electri 

a water pump, a deep freeze unit or other purpose 

were available. Larger units could be used for dairy farms, 
hatching or brooding plants, sanitoriums, etc. 

However, I cannot recommend this insurance without 
considerable caution. Such 3 piece of mechanism requires 
good maintenance and care and many people will not give 
it the required attention. Again it must only be used 
where there is ample ventilation to avoid possible asphxia- 
tion. The connection to the load must be through a double 
throw switch, so that it will not under any circumstances 
feed back into the utility system. Such a feed back inta the 
utility system might energize wires that were thought to 
be dead and cause a serious accident and it might pick up 
other load or a short circuit and damage the generator. 


A number of generators have been purchased and they 
may be of value if they are properly installed and main- 
tained. If not properly installed and maintained it would 
indeed be poor insurance. 


Trees 


Practically all if not all of our wire breaks in this storm 
of January 9th, 10th and ith were due to tree limbs over- 
weighted by ice. The breakage was undoubtedly much 
worse in this storm because of the large number of disease 
weakened shade trees. It has always been difficult to ob- 
tain permission to trim trees as thoroughly as might be 
desired by the utilities. However many of these trees 
tower way above the electric wires. Again and again it 
was observed that the lateral limbs immediately above con- 
ductors remained intact through the storm and trouble 
was caused when branches and limbs from more exposed 
locations high in the tree tops broke, falling to the wires 
below. Many of the large limbs split from old shade trees 
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which had become diseased and rotten at the center. In 
some situations a great deal of care and money had been 
expended in trying to preserve those trees and keep them 
in place as long as possible. 

Another source of difficulty to distribution lines was 
from what might be termed scrub growth of trees in the 
fence rows and between the fence rows and edge of the 
traveled highways in locations which at one time had been 
cleared by the property owner or the Town Highway De- 
partments. Saplings and second growth trees in such loca- 
tions are frequently very slender and are crowded so close 
together that they develop very little trunk strength. As 
a result, during a storm such as the one in question, these 
trees, when they are much higher than the wires, bend over 
into the wires under the weight of ice, causing either line 
breakage or burn-downs. 

It would appear there is much to be gained by more ef- 
fective trimming on the large healthy shade trees beside 
which distribution lines run. It is also believed, difficulties 
such as were experienced during the recent storm, could 
be very materially reduced by a vigorous program of re- 
moving disease-weakened trees and by removing the tall 
weak trees which now occupy fence line locations along 
many miles of highway along side of distribution lines. 
Certainly the new plantings should concentrate on suitable 
types of trees so located as not to interfere with operation 
and maintenance of utility lines. 

This whole problem of trees and wires is one which 
deserves our best thought and study. It can only be solved 
by the sympathic and cooperative efforts of all interests 
involved—individual property owners, state and municipal 
authorities, the utilities and tree and conservation groups. 

In conclusion I regret to say that we have no panacea to 
offer which will eliminate all interruption of electric ser- 
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vice. A joint committee of the Electric Utilities of this 
State is studying all aspects of handling such emergencies. 
We recognize the impossibility of several hundred cus- 
tomers being able to phone a utility at one time. However, 
we are working with the Telephone Company to try to 
better the situation. We are also studying means of as- 
similating field data more rapidly in an attempt to have 
information available during an emergency for our cus- 
tomers and for public officials. It appears possible that 
more use of the radio broadcasting stations can be made to 
disseminate information. 

We recognize that every community is in competition 
with every other community throughout the nation to at- 
tract industries and business. The cost of electricity to in- 
dustrial as well as to domestic users must be kept reason- 
able in Connecticut. Any required change in construction 
which materially increases the rates for electricity in Con- 
necticut would be harmful to our communities. We have 
always endeavored to improve service and will continue 
to do so. Certainly such a storm as we experienced last 
January with its heavy costs and wide public suffering gives 
us an additional incentive to reduce interruptions to a 
minimum. The electric utilities include in their budget size- 
able amounts to be expended to improve and strengthen 
their overhead and underground plant with a view to re- 
ducing the extent of and duration of interruptions. 

A program planned to alleviate the interference due to 
trees is essential and we welcome opportunities to work 
with public officials, property owners, and others interested 
in this matter, with a view to improving electric service. 


Respectfully submitted 
For the Electric Utilities 


/8/ Russet, G. WarNez 
Russell G. Warner 
RGW/vH 
030653 
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STATE OF CONNECTICUT 
(Emblem) 


PUBLIC UTILITIES COMMISSION 
State Orrice Bumprxe Haktrorp 


July 16, 1953 
DOCKET NO. 8788 


IN THE MATTER OF AN INVESTIGATION 
INTO THE CAUSE, EXTENT AND DURA- 
TION of ELECTRIC AND TELEPHONE SER- 
VICE INTERRUPTIONS AS THE RESULT OF 
AN ICE AND SLEET STORM ON JANUARY 
9, 10 AND 11, 1953. 


Fryprve anp ORDER 


Late Thursday, January 8, 1953, information reached the 
utilities in Connecticut that an ice and sleet storm of 
serious intensity was approaching the State and would 
probably strike Connecticut during the night. That eve- 
ning, the slowly moving disturbance passed into south- 
western Connecticut and during the following Friday, 
Saturday and Sunday, with varying degrees of intensity, 
covered virtually the entire State. As this storm pro- 
gressed, it became evident from the steadily worsening con- 
ditions that the disturbance was of unusually crippling 
severity. It was not until Sunday, January 11, 1953, how- 
ever, that the effect of this most serious ice and sleet 
storm, ever to strike Connecticut, became fully evident. 
By that time, all the electric utilities and telephone com- 
panies operating in the State of Connecticut had incurred 
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damage up to disaster proportions as a result of wires be- 
ing broken by fallen trees and tree limbs. 

The widespread suffering and hardship, the serious in- 
terruptions in vital community services, the hazard to prop- 
erty and the general health and welfare experienced in & 
large part of Connecticut as @ result of this severe ice 
glaze storm, lasting more than three days, moved the Com- 
mission immediately to begin an investigation of the cir- 
cumstances. Within a week after the end of the storm and 
as promptly after the restoration of services as conditions 
permitted, officers of the companies whose properties had 
been affected by the storm were requested to provide the 
Commission with information concerning the extent and 
duration of the damage to their systems. Upon the further 
direction of His Excellency, the Honorable John Lodge, 
Governor of the State of Connecticut, the investigation was 
broadened to determine the cause, extent, and duration of 
the electric and telephone interruptions occurring as a re- 
sult of this storm on January 9, 10 and 11, 1953. 

In order properly to assemble all pertinent views and to 
determine relevant facts, the Commission assigned the mat- 
ter for public hearing at the Common Council Chambers, 
City Hall. Bridgeport, Connecticut, on March 9, 1953, a 
place deemed centrally located with respect to the areas of 
maximum damage. Notice of the pendency of public hear- 
ing thereon was given to all electric, telephone, and gas and 
electric companies doing business in the State of Con- 
necticut, to the Board of Selectmen of the various Towns in 
Fairfield, New Haven and New London Counties and to 
such other interested parties as the Commission deemed 
necessary and by advertisement in a newspaper having a 
circulation in the areas affected, as fully appears from the 
Commission’s order of notice and return of its Secretary 
thereon, on file. 
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At the time and place set for the hearing, all companies 
notified appeared either by counsel or by their principal 
officers. In addition, the Tree Protective Association, eleven 
other similar organizations and the Connecticut Forest and 
Park Association all appeared by representatives. The 
Senator from the 23rd District and representatives from the 
Towns of Norwalk and Stratford also appeared. 

To a large extent, the seriousness and need for correc- 
tive action to eliminate, to the extent humanly possible, the 
recurrence of a disaster of the proportions of the storm 
under investigation are creatures of the companies them- 
selves. To a greater extent, however, they are brought 
about by the steadily improving standard of living enjoyed 
by residents of this country. Inherent in this rising stand- 
ard of living has been an increasing dependency upon elec- 
tric power and telephone service to fulfill some of the 
most fundamental requirements of day to day living. True, 
the companies themselves have stimulated this extensive 
utilization of their facilities. No measure of censure, how- 
ever, can be directed against them for such outstanding 
examples of public service. It must be conceded, neverthe- 
less, that to the extent the utility industry in Connecticut 
and elsewhere has assumed the benefits of the improvements 
and standards of living brought about by intensified utiliza- 
tion of power and communication facilities, those same 
companies must recognize the increased obligations in- 
evitably brought about by such an assumption to protect 
the public interest and the general health and welfare 
from the disastrous consequences inevitably attendant on 
failures in their services, whether brought about by causes 
within their control or by such means as severe storm 
conditions. 

The evidence and testimony in this proceeding indicates 
that Connecticut, and particularly the coastal areas thereof, 
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are vulnerable to ice glazing conditions. Moreover, at least 
three times since 1938, the State has been visited by severe 
storms of hurricane intensity. The apparent vulnerability 
of the area in which the Connecticut utilities operate makes 
it even more imperative that the power and communica- 
tions utilities in this State give primary attention to the 
solution of the problems which confront them as & result. 
There can be no compromise with the taking of every prac- 
tical and effective means to avoid and minimize the extent 
of the effects of these disasters. 

Section 5401 of the General Statutes, Revision of 1949, 
requires that the Commission : 


« © © keep fully informed as to the condition of the 
plant, equipment and manner of operation of all pub- 
lie service companies in respect to their adequacy and 
suitability to accomplish the duties imposed upon such 
companies by law and in respect to their relation to 
the safety of the public and of the employees of such 
companies. The Commission may order such reason- 
able improvements, repairs or alterations in such plant 
or equipment, or such changes in the manner of opera- 
tion, as may be reasonably necessary in the public in- 
terest.” 


The purpose of this investigation and of the recommenda- 
tions by this Commission, made as a consequence of facts 
developed by the inves igation, is to provide a workable, 
over-all plan which it is expected will be implemented by 
the utilities themselves to make certain everything has 
been done which will reduce the impact of such serious 
storms, which common sense and experiences tell us are 
bound to occur in the future. From the investigation and 
study, the following facts appear which are the basis of 
the recommendations made by this Commission. 
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Meteorological reports on Thursday, January 8, 1953, 
indicated that the condition obtaining over northern New 
England was a mass of cold, dry air varying from one to two 
thousand feet in depth. This mass of cold air extended down 
the Connecticut River Valley and was moving so slowly that 
it was practically stagnant. It was being overran by warm, 
moist air, the result being a northeast-southwest warm 
front between the two air masses along which ran three 
separate storm centers. The first two resulted in a snow 
and freezing rain combination, lasting from Thursday 
through Saturday in Fairfield and New Haven Counties. 
The storm moved eastward and northeast through Middle- 
sex, New London, and Windham Counties and the fringe 
areas were extensive enough to cause some icing through- 
out the State, but the major effects were in the immediate 
path of the storm; in other words, the storm proceeded 
in a southwest to northeast direction. 

When it appeared on Friday, January 9, that conditions 
in some parts of the State were becoming serious, the elec- 
tric and telephone companies in the areas affected began to 
mobilize their line crews for a possible emergency. The 
storm continued through Friday night and by Saturday 
morning, January 10, had created severe icing conditions 
which caused trees, as well as overhead electric and tele- 
phone wires, to fall to the ground, disrupting service to 
thousands of homes in the path of the storm. In some parts 
of the area, the storm continued on and into Sunday, Janu- 
ary 11. 

A field inspection by the various utilities in the State im- 
mediately after the storm and during reconstruction in- 
dicated that about 95% of the damage to utility lines was 
the result of trees falling across the wires, pulling them 
down but with very little damage to the poles themselves. 
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Service interruptions were not restricted to the low volt- 
age distribution lines alone but existed also on the high 
voltage transmission lines. 

At the conference held after the storm by the Commission 
with various representatives of the electric and telephone 
companies, the information shown in Table I, below, was 
given to the Commission and later was submitted in evi- 
dence at the hearing: 


TABLE I 
Personnel Used in Restoring Service 


5 ‘ Company Contract Total 
Connecticut Light and Power 


Company 483 254 737 
Connecticut Power Company 130 60 190 


Danbury and Bethel Gas and 
Electric Light Company 40 29 65 


Derby Gas & Electric Company 
Hartford Electric Light Company 
United Illuminating Company 


Southern New England Telephone 
Company 
New York Telephone Company 


Grand Total 
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This table indicates that a total of 3,212 employees of 
both electric and telephone utilities were used in restoring 
service, of which 2,563 were company employees and the 
balance, 649, were outside contractors. Outside contract 
help included assistance obtained by the utilities outside 
their own organization, such as, private electrical contrac- 
tors and private tree trimming crews and help obtained 
outside the State. The Table, however, does not include 
any office personnel which was used in manning switches 
and answering telephone calls. 

In addition to the information obtained from the com- 
panies as to personnel used in restoring service, the Com- 
mission also obtained data on the total number of cus- 
tomers’ services affected and the restoration of these ser- 
vices. We show in Table II, below, the total number of 
services affected by the major electric companies and also 
each of the two telephone companies and the number of 
services restored by each from January 9 through Janu- 
ary 16: 
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This Table indicates that a total of 163,969 electric and 
telephone services were affected, of which 134,797, or ap- 
proximately 82%, were electric and 29,172, or about 18%, 
were telephone services. The Table also indicates that the 
companies began restoring services on January 9 and con- 
tinued to do so until all the services were again restored 
on January 16. It appears from this table that by Monday, 
January 12, approximately 87% of all electric and tele- 
phone services had been restored. 

From the evidence disclosed at the hearing, it appears 
that, on knowledge received by all the electric and telephone 
companies as to the progress and severity of the storm, they 
alerted all their outside forces in order to be ready for 
any emergency. As the storm progressed in length of time 
and intensity, the emergency was considered a catastrophe 
and immediate steps were then taken by the companies in 
organizing their various line crews and calling for assist- 
ance from outside contractors both within and outside the 
State. At the same time, the electric and telephone com- 
panies put into force the working arrangement agreed upon 
among themselves for cooperation during emergencies. 
This arrangement is known as “Plan for mutual assistance 
in general emergency situations between the power com- 
panies of Connecticut and the Southern New England Tele- 
phone Company.” The general purpose of the plan is to 
provide for coordinated effort by the power and telephone 
companies in the restoration of their services after an 
emergency affecting a large number of customers of both. 
The ultimate object of this pact is to accomplish this 
restoration in as short a time as can reasonably be expected. 
The electric companies, whose facilities were most severely 
affected, also put on extra switchboard operators in order 
to handle the increased number of service calls received. 
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The testimony of all the companies indicated that this 
storm was one of the most severe that they have experi- 
enced, both as to length of time and severity, and that it 
was not an ice storm in the ordinary sense but a “glaze” 
storm; that is, it was characterized by accumulations of 
ice glaze. By Saturday morning, the damage experienced 
by the larger companies was So widespread that individual 
customer complaints did not mean very much insofar as 
priority of restoration of service was concerned. The main 
problem affecting customer relations was the difficulty of 
disseminating accurate information as to the length of time 
a customer would be without service and when a service 
could be restored. Apparently, each utility has its own 
method of procedure, which it used in answering such in- 
quiries, and it must be admitted that in numerous in- 
stances the information, while not necessarily intended to 
be misleading, was often inaccurate. Further, it is prac- 
tically impossible for customers always to get prompt and 
accurate information when calling at times of emergency or 
disaster because of thousands attempting to call and ob- 
tain information at the same time. 

The electric utilities also testified that they are always 
willing to furnish crews of trained men to a utility that may 
be in trouble but that such an agreement has never been 
formalized; also, that each utility has prepared lists of key 
personnel, with addresses and listed and unlisted telephone 
numbers, which are interchanged. 

All the electric and telephone companies testified or sub- 
scribed to the general statement that their plants in Con- 
necticut were built according to the specifications and stand- 
ards set forth in the National Electric Safety Code. This 
appears to be borne out by the fact that most of the out- 
ages occurred as a result of trees and tree limbs which fell 
across pole lines under the weight of accumulated ice and 
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pulled wires to the ground. A very small proportion of the 
damage was the result of the wires and poles breaking from 
the weight of the ice itself. It appears from the testimony 
that better than 95% of the difficulty experienced was due 
to this factor. 

In general, the procedure followed in restoring service 
was to start with the lines nearest the generating stations 
or substations and work outward from these central loca- 
tions and replace the lines first where the greatest number of 
customers would be benefited. However, certain exceptions 
to this general pattern were made where hospitals, fire and 
police departments, and institutions were concerned. 

The restoration radiated out to the sparsely settled areas 
and finally picked up the isolated customers. As a result 
of this method of procedure, lines were restored where 
the greatest number of customers would be affected within 
the shortest possible time and individual isolated eus- 
tomers might have been by-passed for several days until 
the major trouble had been cleared. This accounts for the 
fact that the restoration of Service extended from Janu- 
ary 9 through January 16, or approximately one week. 

The companies having tranmission line facilities also ex- 
perienced some trouble with such lines. In one case, a line 
conductor on the Housatonic River crossing came down 
which took 42 hours and 33 minutes to put back into service. 
Other transmission line trouble occurred when ground wires 
broke at various locations. The companies testified that the 
failures on the transmission system resulted from four 
causes: (1), conductors and ground wires broke under ice 
loading which was reported in places to have been from 1 
inch to 114 inches in radius where the wire previously had 
been weakened by burned strands; (2), conductors or 
ground wires, or both, burned down when heavily ice loaded 
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ground wires sagged into bare phase conductors; (3), con- 
ductors were burned down or went into permanent default 
due to contact with trees which were bent into the line under 
heavy loading; and, (4), conductors came together and 
burned down under a “bouncing” condition caused by ice 
dropping off the wires in relatively large chunks or sec- 
tions. 

In providing continuity of service, the interconnecting of 
distribution feeders is done where circuit routing makes 
it practical and, therefore, is only of a limited nature, such 
a method being practical only for a small number of addi- 
tional customers at times of normal load. The employ- 
ment of loop circuits in the heavier loaded areas, where 
large size conductors and relatively short loops are ob- 
tained, is followed but loop circuits are dangerous to work- 
men. When a part of a circuit can be energized from two 
or more points, extreme care must be taken to energize the 
proper section and to safeguard against accidentally en- 
ergizing parts of circuits being repaired by one crew when 
service is being restored on the same circuit at another 
point by another. The principal advantage of a loop circuit, 
however, is obtained when only one break occurs or a rela- 
tively small section of one part of the loop is defective. 
When the defective part of the loop is cut out of service 
through sectionalizing switches, the balance of the loop 
cireuit may be reenergized while repairs are made to the 
isolated portion. 

With regard to the use of cable, either overhead or under- 
ground, certain problems are encountered. These difficul- 
ties, among others, are: (1), electrostatic stresses; (2), 
waterproofing in order to prevent electrolysis corrosion; 
(3), difficulty in locating faults; and, (4), longer period re- 
quired to make repairs. Since World War II, cables with a 
new type of insulation have been developed but some of 
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these have not stood up well after having been installed 
although there seems to be some future possibility of 
others. A reverse lay cable of three insulated wires bound 
to a messenger wire appears promising in that it can be 
unwound to get separation of the conductors to permit taps, 
somewhat similar to the manner of tapping overhead wires. 
Another limitation to aerial cable is that with the rapid in- 
creases in use of electricity, circuits well above 5,000 volts 
are being planned for distribution systems in certain parts 
of the State but so far there does not appear to be any 
cable that is satisfactory for this service. A variation in 
aerial cable is the service cable operated at 120-240 volts. 
Some of this is being used to carry electricity from the 
pole line to the house and apparently at this voltage the 
cable seems to be satisfactory. There seems to be some pos- 
sibility of increased use of aerial cable for distributing 
power between load centers and, if experience supports the 
use of aerial cable, one of the companies proposes to build 
two of them: one to each of two rural load centers, one this 
year and the other possibly this year or next. 

Putting overhead facilities underground, results in a 
great many difficulties, the principal one being the high cost 
involved which all companies agree would increase utili- 
ties’ investment by 25 to 35 times present costs in over- 
head pole lines. The present investment of the four largest 
electric utilities in underground conduit systems and cables 
is $24,000,000, representing 260 miles of conduit bank, while 
the present investment in overhead poles and wires is 
$37,000,000, representing 11,000 miles of overhead lines. It 
is the belief of all electric companies that rates would have 
to be increased between 500 and 600 per cent in order to 
carry the additional investment if all their overhead facili- 
ties were placed underground. 


240a 
Plaintiff's Exhibit 14—No. 2 


Other problems which would result in placing wires 
underground would be: (1) constant opening of streets 
and building of man holes; (2) the replacement of pave- 
ment; (3) the customer cost for the installation of conduit 
from the street to the basement of a house; (4) repeated 
changes of cables as loads increase; (5) difficulty in locat- 
ing faults; (6) longer outages; and (7) high costs to munici- 
palities. The companies all agree that the placing under- 
ground of overhead facilities is not the answer to storm 
damage but all agreed that the entire problem merits much 
further study. 

Another type of msurance against interruptions of ser- 
vice due to hurricanes and ice storms would be the installa- 
tion of small gasoline-driven electric generators in indi- 
vidual homes, principally in the rural and outlying areas. It 
appears that a small gasoline-driven electric generator can 
be purchased for cost to the customer that would be about 
equal to his cost for an installation of an underground 
service. Such a generator could be used to furnish elec- 
tricity for an oil burner, a water pump, OF deep-freeze unit 
or for other purposes if it were available. Larger units 
could be used for dairy farms, hatching or producing plants, 
institutions, ete. The companies, however, could not recom- 
mend this insurance against interruptions of service with- 
out considerable caution because such @ piece of mechanism 
requires regular maintenance and care and many people 
will not give it the required service. Again, it must be used 
only where there is ample ventilation in order to avoid pos- 
sible asphyxiation. Further, there must be a double throw 
switch connected to the load, so that it will not under any 
circumstances feed back into the utility system. 

Much, however, is to be gained by more effective tree trim- 
ming on the large, healthy shade trees beside which lines 
run. The whole problem of trees and wires is one which 
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deserves considerable thought and study, and a realistic 
program to alleviate the interference due to trees is es- 
sential. 

The utilities subscribe to and offer whole-hearted coopera- 
tion in meeting with a committee organized to study this 
problem. They are in general agreement that location of 
trees should be on private property inside the sidewalk area 
and they should have proper spacing; also, that trees of 
proper size should be planted, with preference given to the 
medium or smaller types. Also, there is a need for an 
ordinance which would permit authorities charged with 
strict tree care to regulate planting of trees along streets 
and highways. 


Summary 


The problem of coping with service interruptions due to 
storms of various kinds is not a new one. It appears, how- 
ever, that the method of coping with the problem by the 
various utilities while better organized at the present time 
than previously, is not uniform and that some companies 
have better methods of attacking the problem than others. 
It would seem that in meeting an emergency, such as was 
caused by the ice storm occurring on January 9, 10, and 11, 
the problem can be separated into three categories; (1), 
preparing to meet the emergency; (2), the method of at- 
tack; and, (3), the speed of restoration. 

In order to minimize service interruptions within the 
range of practicability, a balance must be struck between 
a high cost, uneconomic system on the one hand and an in- 
adequate, but an inexpensive one, on the other. Electric 
and telephone companies alike should be aware of a storm’s 
approach and means for exchanging this type of informa- 
tion should be available between companies. Although many 
companies evidence a familiarity with and willingness to 
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employ the services of the Weather Bureau of the United 
States Department of Commerce, nevertheless, there ap- 
pears no completely qualified personnel employed by the 
utilities jointly, or individually, who can intelligently ap- 
praise the characteristics of any approaching meteorologi- 
cal disturbance. The Weather Bureau maps, which are used 
by some companies, are necessarily general and not in 
sufficient detail to permit the spot type of forecasting 
required by utilities. The Weather Bureau’s offices, during 
periods of storm activity, are generally hard pressed to 
discharge their own normal observing and forecasting pro- 
cedures and, hence, can find little time to devote to the 
specific detailed type of short range forecast necessarily 
required in order properly to alert utility line crews. The 
companies, therefore, should take steps as promptly as pos- 
sible, either jomtly or individually, to engage the services 
of qualified meteorologically trained personnel on a contract 
or other basis satisfactory to the companies, whose duties 
it should be to analyze available weather information, evalu- 
ate data received from neighboring companies, states and 
municipalities, and advise the companies jointly and/or 
individually of the probabilities of the occurrence and con- 
ditions which might bring widespread, serious outages. In 
preparing to meet an emergency, a definite program should 
be decided upon before hand by each company, and, upon a 
storm’s approach, such a program should be put into ef- 
fect immediately ; further, each company should know and 
have knowledge of the possibilities of drawing upon other 
companies for assistance. Meeting the problem involves 
knowledge of the actual conditions obtaining in the various 
areas and the moving of crews successfully from the out- 
side to take care of a given danger area. This also involves 
meeting difficulties of housing, feeding and the general 
preparation for crews. The speed of restoration after a 
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storm depends to a large extent upon how well a utility has 
organized its force and obtained necessary help. 

A closer cooperation between State and Municipal gov- 
ernments should be attained to facilitate clearing of high- 
ways, providing access to areas of service interruptions and 
giving escort services where necessary to line crews mov- 
ing from one area to another among others. The utilization 
of local and State police radio facilities should be part of 
the over-all plan developed by the utilities before the onset 
of emergency conditions. 

At the present time, tree trimming by utilities appears 
to be more or less haphazard and is performed by inex- 
perienced men in some cases, while in others, the companies 
do use tree experts for such purposes; further, the equip- 
ment which some companies have at their disposal to ex- 
pedite emergency activities at night appears to be totally 
inadequate. 


OnpER 


It appearing, from the facts found as a result of the in- 
vestigation and the testimony and evidence submitted at the 
hearing, that the following are necessary in the public 
interest, 


Now, therefore, it is ordered, pursuant to Section 5401 of 
the General Statutes, Revision of 1949: 


1. That some organization be established by the electric 
and communication companies as a nucleus for a cen- 
tral organization for handling emergencies such as 
experienced during this storm. This organization 
ean be used for the gathering of weather data, keep- 
ing up-to-date lists of key utility personnel and out- 
side contractors, dispatching, a central point of in- 
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formation relative to critical areas, and assigning of 
crews; 


That the companies individually, or as & group, ob- 
tain competent meteorological forecasting and an- 
alyzing services by contract or by employment of full 
time trained personnel ; 


. That a specific plan for cooperation between the com- 
panies affected and local and State governmental 
and police authorities and civil defense authorities 
be completed, which plan will include provisions for 
exchange of services, information and when neces- 
sary facilities, and will be opened for revision and 
modification at least once a year and which plan will 
be filed with the Commission ; 


That a joint committee composed of representatives 
of the companies and the Tree Protective Associa- 
tion and other similar associations meet at least 
annually and within two years that a specific joint 
proposal for cooperative action be reached and filed 
with the Commission ; 


. That each company undertake as part of its pro- 
gram of plant improvement a review of its plans for 
installation of underground facilities, to encourage 
as great a use of underground construction as is con- 
sistent with sound engineering and economic princi- 
ples; 


‘That all electric utility companies begin a joint study 
of the use and development of aerial cable, report- 
ing to the Commission within six months the progress 
of the development and at least annually thereafter 
until relieved by the Commission, after due cause 
shown: 
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. That the companies make an immediate and complete 
survey of their entire systems to disclose sources 
of potential difficulty and report the results to the 
Commission. Within three months after such report, 
the companies shall disclose to the Commission steps 
taken to eliminate these difficulties; 


. All electric companies owning and operating trans- 
mission lines shall inaugurate a program of inspec- 
tion of ground and phase wires after each lightning 
season. That the design practices with respect to 
sagging of ground wires and conductors be reviewed 
to eliminate as much as possible ice loaded ground 
wires making contact with conductors; 


. That the electric companies formalize the existing 
working arrangements presently in effect at times of 
emergencies similar to the mutual assistance agree- 
ment in force between electric companies and The 
Southern New England Telephone Company ; 


. That each company provide a trained member of its 
personnel whose duty it shall be during emergencies 
to keep abreast as much as possible with the rate at 
which restoration of service is being carried out. It 
shall be his duty to provide information to the per- 
sonnel answering telephone inquiries, to the press 
and radio, and to all other sources of publicity avail- 
able to eliminate misleading or inaccurate informa- 
tion. 


We hereby direct that notice of the foregoing be given 
by the Secretary of this Commission by forwarding true 
and correct copies of this document to parties in interest, 
and due return make. 
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Dated at Hartford, Connecticut, this 16th day of July, 
1953. 


Engene S. Loughlin ) 
Henry B. Strong ) Posuic Urmrries Comission 
Frederick H. Holbrook ) 


Hartford County, ss. Hartford, July 16, 1953 


I hereby certify that the foregoing is a true and cor- 
rect copy of finding issued by Public Utilities Commission, 
State of Connecticut. 


Attest: 


/s/ Lours B. Waznex 
Secretary, Public Utilities Commission 
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THE UNITED ILLUMINATING COMPANY 


Execrric Licht (EmsBLem) Heat axp PowEe 


New Haven 6, ConxecticoT 
August 28, 1953 


To the Honorable Public Utilities Commission 
State of Connecticut 
Hartford, Connecticut : 


Re: Doczet No. 8788 


Gentlemen: 


The telephone and electric companies have jointly con- 


sidered the several paragraphs of your order in Docket 
No. 8788 through the Storm Emergency Committee. The 
attached memorandum report has been prepared by the 
Committee representing the telephone and electric com- 
panies listed below. In this memorandum, which follows 
the numbered paragraphs in the order, we have briefly 
stated the steps being taken to comply with this order. 
Certain items are of a continuing nature and you will 
be kept informed as to progress in accordance with the 
order. 


As suggested at an earlier date we will be pleased to 
have a member of your staff meet with our committee from 
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time to time, thus giving opportunity to learn first hand 
of our progress. 


Respectfully submitted, 


/s/ Busseuu G. WaRNEB 
Russell G. Warner, Chairman 
Storm Emergency Committee 


RGW/vH 


The Bozrah Light and Power Company 
The Clinton Light and Power Company 
The Connecticut Light and Power Company 
The Connecticut Power Company 
The Danbury and Bethel Gas and 
Electric Light Company 
The Derby Gas and Electric Light Company 
The Farmington River Power Company 
The Hartford Electric Light Company 
The Mystic Power Company 
Ponemah Mulls 
The United Dluminating Company 
The New York Telephone Company 
The Southern New England Telephone Company 
The Woodbury Telephone Company 


MEMORANDUM BY STORM EMERGENCY 
COMMITTEE 


BE: DOCKET 8788 


. A Storm Emergency Committee of the Connecticut 
electric and telephone companies has been organized 
and has had several meetings. It is studying ways of 
reducing interruptions due to storms and exchanging 
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information to minimize the impact of such emer- 
gencies. 


. Investigation is under way to determine the cost and 
practicability of providing competent meteorological 
forecasting services for the companies. 


. It is the studied opinion of all affected utilities of the 
State that good cooperation has always been experi- 
enced with both local and State governmental and 
police authorities during emergencies. Local police 
give prompt notification of dangerous situations, stand 
guard over exposed fallen wires in public ways until 
crews arrive and assist in the movement of utilities’ 
vehicles. In all cases where requested in the past the 
State police have provided clearance and escort for 
vehicles coming into the stricken areas and generally 
expedited movement on State highways. 


Generally speaking the equipment and facilities of 
both local and State highway departments are fully 
employed in tree removal, sanding, ploughing, etc. dur- 
ing the emergency period, but they have always co- 
ordinated their activities and cooperated with the 
utility crews in their mutual problems as far as prac- 
ticable. It appears somewhat impracticable to put in 
writing a “specific plan” that would fulfill the demands 
of all possible situations that the particular emergency 
presents, except to enumerate certain general princi- 
ples as outlined above. It is our belief that local and 
State officials throughout the State would concur in 
and subscribe to these principles, but the mechanics 
of filing such intent with the Commission would be 
involved and cumbersome. In practically all areas of 
the State utility management and local authorities have 
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discussed various phases of their mutual problems in 
the interest of general cooperation. As regards the 
Civil Defense problem, the electric utilities have been 
active in organized planning with the State Director 
of Civil Defense and on May 1, 1953 a Committee 
representing these utilities met with General Hesketh 
to present and discuss an “Electric Utility Civil De- 
fense Coordination Program.” This program was ac- 
cepted by General Hesketh and should be the basis for 
future cooperation. A copy of this program is attached. 
The telephone companies are working with General 
Hesketh on a similar arrangement. 


. Representatives of the electric utilities over a period 
of several months have discussed informally with mem- 
bers of the Connecticut Tree Protective Association 
and the Connecticut Forest and Park Association the 
problem of street trees and overhead distribution lines. 
One result of these discussions is reflected in Folder 
No. 68, Agricultural Extension Service, University of 
Connecticut, “Street Trees for Connecticut” in which 
the recommendations looking towards the lessening of 
conflict between trees and wires were considerably 
strengthened after the utility problems were outlined 
to the sponsoring group. The Southern New England 
Telephone Company and the electric utilities are now 
making a selective distribution of this folder as a first 
step in an educational program designed to enlist the 
support of the public and official agencies. 


There have been exploratory meetings of utility repre- 
sentatives with the Selectmen and Tree Wardens in 
several areas. Clarification of mutual problems was 
accomplished and assurances of closer cooperation in 
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securing more adequate trimming and clearing for 
lines along highways were developed. 


Additional meetings of this nature are being planned 
to extend this personal contact approach to achieving 
greater cooperation in meeting the utility tree prob- 
lem. Evidence that these efforts are meeting with some 
success is shown by the attached comments from Mr. 
Van Heiningen, Park Commissioner of New Haven, 
which states a revised policy of street tree development 
in that city. In another community, a garden club 
sponsored street tree planting program was completely 
revised as a result of the educational efforts of the 
utility and the Connecticut Forest and Park Associ- 
ation. 


A pilot project involving joint removal of roadside 
trees which have become a hazard to overhead lines 
is now under way in a third town. This is a cooperative 
undertaking involving the Tree Warden, the electric 
company and the Telephone Company. 


The following progress can be reported on the forma- 
tion of the Joint Committee. On August 6th, repre- 
sentatives of the Storm Emergency Committee met 
with Mr. Dietrich, President of The Connecticut Tree 
Protective Association, Tree Warden and Park Com- 
missioner of Greenwich and Mr. Connell, Park Commis- 
sioner of Stamford, to discuss the docket order on 
formation of a joint committee. Both of these men 
feel there would be no objection to compliance with 
the docket on the part of the “Tree” groups and ex- 
pressed strong personal sentiments in favor of such 
an organization. They believed the Joint Committee 
can accomplish benefits of as much or more value to 
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the State, municipalities and conservation agencies as 
to the utilities. 


It was agreed that the Street Tree Selection Commit- 
tee, Mrs. Conover, Chairman, would be the most ap- 
propriate agency representing the “Tree” people to 
get together with utility representatives to form the 
Joint Committee. Mrs. Conover favors the formation 
of a joint committee and at a meeting to be held in 
September plans to have her committee name repre- 
sentatives to work with utility representatives. 


. Each company is reviewing its plant improvement 
program and plans to install underground conduit 
structures and cables to the extent consistent with 
sound engineering and economic principles. 


. A sub-committee of the Storm Emergency Committee 
has been appointed for the purpose of making a joint 
study of the use and development of aerial cable for 
electrical distribution. 


. Preliminary surveys of our respective systems indi- 
cate that there are thousands of locations where poten- 
tial difficulties could result from the trees. In general 
trees line both sides of our streets and highways. The 
common occupancy by both trees and utility wires pre- 
sents problems of maintaining adequate clearance 
throughout the State. The solution of this problem is 
far from simple. Continuous tree trimming has not 
been sufficient and for a long range program adequate 
limitations on the planting of trees is essential. Gen- 
eral cooperation of all parties concerned is necessary. 
We believe the efforts of the joint committee to be 
established under paragraph 4 presents the only prac- 
ticable solution to this problem. 
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8. Directives have been issued by all electric companies 
having transmission lines incorporating in the trans- 
mission maintenance program inspection of overhead 
ground wires and conductors on the transmission lines 
annually after the lightning season. 


Design practices are being reviewed to eliminate as 
fully as possible contact between ground wires and con- 
ductors under ice-loading conditions. 


. A formal aid agreement has been prepared by the 
electric companies of Connecticut, copy of which is 
attached. 


. Each company will assign personnel whose duties dur- 
ing emergencies will be to keep abreast with the res- 
toration of service in so far as is practicable to pro- 


vide information to personnel answering telephone in- 
quiries, and to give information to press and radio. 


For tHe Storm Emercency ComMMITTreEe 


/8/ RusseLt G. WaRwER 
Russell G. Warner 
Chairman 


August 27, 1953 
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THE UNITED ILLUMINATING COMPANY 


Execratc Licut (Emsrem) Heat axp PowEB 
New Haven 6, Connecticut 


January 14, 1954 


Ts the Honorable Public Utilities Commission 
State of Connecticut 
Hartford, Connecticut 


Re: Docxetr No. 8788 


Gentlemen: 


Since the report of August 28, 1953, the Storm Commit- 
tee of the Telephone and Electric Companies of the State 
has continued its meetings and respectfully reports further 
progress in connection with the order of the Commission in 
Docket No. 8788. 


Meteorological forecasting and analyzing services have 
been arranged on three experimental bases. Negotiations 
are continuing with the Weather Bureau for special reports 
applicable to the area. Two companies have contracted 
with a weather forecasting service for data on impending 
severe storms which might effect the utility facilities. Two 
other companies have contracted for complete weather ser- 
viee from another organization, which they feel will be 
advantageous for utility operations. It is expected that the 
experience gained from these three types of service will 
indicate which is preferable. 


The formalized Civil Defense arrangement of the electric 
utilities has been modified since our report of August 28, 
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1953. A similar arrangement has been formalized for the 
telephone company. A copy of each is attached. 


Very satisfactory cooperation with the tree groups has 
been established. Representatives of the utilities, The Con- 
necticut Forest and Park Association and the Tree Protec- 
tive Association have met and discussed mutual problems. 
Likewise discussions between tree wardens, town Officials 
and utility representatives are improving the general un- 
derstanding. The utilities are now represented on the Con- 
necticut Shade Tree Committee and on various subcom- 
mittees which are actively cooperating on the tree problems. 
An open meeting scheduled for February 17, 1954 should 
help in informing people regarding the problems of wires 
and trees. 


A subcommittee of the electric utilities has been study- 
ing the use and development of aerial cable. They have 
visited half a dozen electric utilities in surrounding states 
to obtain the benefit of their experience. It is disappointing 
to find that these companies feel it necessary to de-energize 
the cable for any work on the circuit with consequent inter- 
ruption to customers. Discussions with manufacturers indi- 
cate continuing research without significant new develop- 
ments. The electric companies of this State are continuing 
to install limited amounts of aerial cable. 


Since September 1953 the electric companies have in- 
spected their transmission lines for possible defects as a 
result of lightning. 


The utilities have reviewed their information facilities 
and procedures and feel that they are better prepared to 
disseminate information on the conditions which might pre- 
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vail during the period of restoration after a major emer- 
gency. 

We will report further on the results of our continuing 
studies on aerial cable and on the problems of tree inter- 
ference through the cooperation of the various groups in- 
terested in shade trees. 


Respectfully submitted, 


/s/ Busse. G. WaENEB 
Bussell G. Warner, Chairman 
Storm Emergency Committee 


RGW/vH 
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January 14, 1955 


To The Honorable Public Utilities Commission 
State of Connecticut 
Hartford, Connecticut 


Re: Docker No. 8788 


Gentlemen: 


The Storm Emergency Committee of the Telephone and 
Electric Companies of the State of Connecticut respectfally 
report further progress on the order of the Commission in 
Docket No. 8788, supplementing its reports of August 28, 
1953 and January 14, 1954. 


The three hurricanes this past fall emphasize the neces- 
sity of being alert to emergencies whenever they arise. We 
believe that the preparations, planning and procedures dur- 
ing these emergencies effected continuing improvements. 
A review of procedures following these emergencies indi- 
cated continuing study is desirable. Service interruptions 
were almost wholly from trees. Contract crews and crews 
from out of state utilities helped to restore service here 
and then some went on to Massachusetts to help in Carol 
and Edna. For Hazel some of the crews from Connecticut 
assisted in restoring service in the utilities to the west. 


As reported last year the utilities of Connecticut sub- 
scribed to two different private weather forecasting ser- 
vices and to a direct connection with the Hartford Weather 
Bureau. A study of the effectiveness of the forecasting 
during this past year from these sources indicated that the 
storm forecasting direct from the Weather Bureau was as 
accurate as that from the private weather services and 
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that in some cases the information was more promptly re- 
coived. Therefore for severe storm advisory service the 
the direct Weather Bureau 

e as is possible. 


been no new developmen 

spaced wires of the so called 

trial installations of this are planned. 

failures were reported where trees pulled down the mes- 
senger wire as well as the cable. 


adequate tree trimming had 


ing the hurricanes were mu 
rapid restoration of service. Some of the towns and utili- 
ties have cooperated on the removal of the so called weed 


new idea which will 

acceptance by the public. Some o: 

sponsored sample installations to show what can be done. 
The Connecticut Shade Tree Committee is assisting in this 
cooperation and education. This committee is sponsored 
by and has representatives from several organizations in- 
clading the Connecticut Forest and Park Association, the 
Connecticut Tree Protective Association and the utilities. 
Meetings and articles are helping to disseminate informa- 
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tion regarding compatibility of tree and wires. Some of 
these are for employees, others for officials, still others for 
customers. Several articles have appeared in the press. 


Attached hereto is a partial list of articles, most of which 
appeared during 1954, pertaining to trees and storm emer- 
gency. There were a large number of articles in the local 
newspapers which were helpful but are not listed. How- 
ever, there is a list of meetings in which persons from Con- 
necticut have had a large part and we call particular at- 
tention to the meetings planned for early in 1955 in which 
Connecticut people will play an important part. 


Respectfully submitted, 


/8/ Russet. G. WaRNEB 
Russell G. Warner, Chairman 
Storm Emergency Committee 
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THE UNITED ILLUMINATING COMPANY 
80 TeareLe STREET 
New Haven, ConnECTICUT 


BR. G. WARNER 
VICE PRESIDENT 
January 12, 1956 


Mr. G. J. Griffin, Executive Secretary 
Public Utilities Commission 


State of Connecticut 
Hartford, Connecticat 


Dear Mr. Griffin: 


The Storm Emergency Committee of the telephone and 
electric companies of the State of Connecticut, continues 
its meetings to further their efforts in reducing damages 
at the time of storms and in restoration of service follow- 
ing emergencies. 


The Aerial Cable Sub-committee reports that there have 
been no developments in aerial cable to substantially 
change the picture. During the past year there have been 
over twenty eight miles of aerial cable put into service by 
the electric power companies, most of which serves as eX- 
press feeders. 


Respectfully submitted 
/s/ Busse, G. WaBNEB 


Bussell G. Warner, Chairman 
Storm Emergency Committee 
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(Emblem) 
STATE OF CONNECTICUT 
Pusiic Utiiitres Commission 
Strate Orrice Burwprne - Hartrorp 15, Connecricur 
August 21, 1956 


DOCKET NO. 9263 


CONNECTICUT LIGHT AND POWER COMPANY, 
RE DANGEROUS CONDITIONS, 
GREENWICH AREA 


Foxprse 


On November 17, 1955, the Commission received a peti- 
tion from 33 residents of the Town of Greenwich, request- 
ing that a hearing be held for the purpose of investigating 
alleged defects and dangerous conditions existing in the 
plant and equipment of the Connecticut Light and Power 
Company, in the Town of Greenwich. 


The matter was assigned for a public hearing to be held 
at the meeting room in the Greenwich Town Hall on April 
11, 1956. Due notice of pendency of the hearing was given 
to the Connecticut Light and Power Company, hereinafter 
called the Company, the petitioners, the Town of Green- 
wich and to other interested parties. Public notice was 
given by publication in the Greenwich Time, a newspaper 
having circulation in the area served by the Company. At 
the hearing the petitioners and the Company appeared by 
counsel. 


The petitioners believe that in the interest of public 
safety that the Commission’s Order of July 16, 1953, Docket 
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No. S788. must be further implemented and that much more 
can be accomplished by the Company in Greenwich to give 
effect to the intent of the Commission’s Order referred to 
above. To insure greater safety to the public in Greenwich, 
the petitioners urge the Commission to require the Com- 
pany to adopt the following program: 


1. Greater use of aerial cable. 


2 A thorough check of its entire system in order to de- 
termine whether the relays, coordinated fuses and other 
sectionalizing devices are adequate to give maximum pro- 
tection against fallen wires, and to disclose all sources of 
potential difficulty. 


3. A complete revision of the Company’s plans of oper- 
ation in Greenwich to insure that essential priority be 
given in guarding broken lines over the restoration of any 
but the most vital services during severe storms. 


4. An accelerated program of tree trimming and re- 
moval. 


5. The development of concentrated campaign of public 
instruction as to the hazards, incident to the transmission 
and distribution of electricity by overhead conductors. 


The Company supplies electric service in the Town of 
Greenwich from two 69,000 volt transmission lines which 
generally follow the New Haven Railroad tracks and cross 
the Mianus River to the Cos Cob Substation in Greenwich. 
At that point the voltage is reduced from 69,000 volts to 
26,000 volts. The energy is then transmitted underground 
to a point near the Cos Cob railroad station to supply the 
Company’s Prospect Street, Mianus, North Greenwich and 
Toomac substations. The Prospect Street substation is 
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supplied by two circuits, one of aerial cable and the other 
of open wire. Both the North Greenwich and Mianus sub- 
stations are supplied entirely by underground cables and 
the Toomac substation in Old Greenwich is supplied by an 
overhead circuit of 69,000 volts and goes underground at 
a reduced voltage of 50,000 volts to supply the Electrolux 
Company and the Old Greenwich portion of Greenwich. 
At these substations the voltage is then reduced to 4800 
volts and then distributed throughout the town by means 
of overhead primary lines. There are 227 circuit miles of 
primary overhead construction in the Town of Greenwich 
and in addition there is about 9.3 miles of underground 
conduit duct. The existing underground cable was installed 
many years ago when the principal source of energy in the 
Town of Greenwich was the Company’s interconnection 
with the lines of the Connecticut Power Company in Stam- 
ford. 

The petitioners request the Commission to implement its 
so-called storm emergency Docket #8788 as it applies to 
the Order requiring all utility companies to begin a joint 
study of the use and development of aerial cable. They 
point out that many companies throughout the country 
have adopted aerial cable as a means of delivering energy 
and its use has substantially reduced the number of out- 
ages on distribution lines and excellent operating results 
were obtained under severe weather conditions. 

A newer type of aerial cable uses three “tree” wires 
formed and secured in a diamond shaped configuration. 
Following exhaustive tests on such a design an experi- 
mental section was installed in Rhode Island in an area 
of high tree density where the open wire line it had re- 
placed had suffered frequent interruptions. It is claimed 
that the entire installation was made without difficulty by 
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line crew personnel and after 14 months of operation the 
line continues to give excellent performance. The peti- 
tioners’ expert witness testified that in his personal experi- 
ence in the use of aerial cable in a section of Massachusetts 
during a period of 22 years from 1924 to 1946, there was 
one outage in the aerial cable installations in the area. 
He further testified that he has observed aerial cable oper- 
ation in other parts of New England and that in his opinion 
the amount of tree trimming required where such cable is 
installed is decidedly less than with open wire. He stated 
that the cost of installation of the normal aerial cable of 
the suspended type with messenger would be about two 
hundred per cent greater than the cost of open wire but 
that the cost of the new type would exceed the cost of open 
wire by about one hundred and twenty-five per cent. It 
was, also, claimed that with the cable of the diamond shaped 
configuration tree trimming expense and cost of mainte- 
nance generally would be less, also that not only from the 
standpoint of safety but also of service, aerial cable is 
second only to underground construction. 

The petitioner’s witness submitted a list he had obtained 
from a wire and cable manufacturing company showing the 
names of the companies that purchased the newer type of 
aerial cable, the date of purchase, the size of wire, the 
operating voltage and the number of circuit feet of cable 
purchased. This exhibit indicates that only one order was 
placed in 1951, one in 1952, four in 1953, thirty-three in 
1954, and thirty-five in 1955. The total amount of cable of 
this type purchased since, in 1952, was about 300,000 circuit 
feet. From the fact that this exhibit related to nationwide 
purchases, it may be seen that the use of this type of cable 
has generally been negligible. 

The Company claims that as a result of the petitioners’ 
desire to have it promptly replace overhead lines through 
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the extensive use of aerial cable, they have obviously over- 
looked many factors which are of real significance. The 
Company’s witness testified there are many kinds of aerial 
cable. In general there is (1) the messenger supported, 
lead covered cable having paper or other kinds of insula- 
tion; (2) individual conductors tightly bound together 
with a sheath on the outside of the insulation and sup- 
ported by a messenger wire; and (3) the newer type of the 
diamond configuration referred to above. 

The Company has used the first type of cable construc- 
tion for many years principally on the higher operating 
voltages. According to their experience this type of con- 
struction costs about five times more than the conventional 
open wire system and therefore is justified only under ex- 
ceptional circumstances. The second type of aerial cable 
does not permit splicing or tapping while the line is “hot” 
which means that the cable must be de-energized as a 
result of which service must be interrupted for an ex- 
tended period of time. The distribution voltages used by 
the Company are generally higher than those utilized by 
the various companies referred to by the petitioners’ ex- 
pert witness, which precludes the possibility of working 
on the cable while it is energized. With respect to the 
third and newer type of cable the Company is of the 
opinion that this cable has not yet been fully proven as a 
satisfactory substitute for open wire construction. This 
they state is demonstrated in its limited use by large 
electric companies in New England, upon whose experience 
the petitioners have placed considerable reliance. It ap- 
pears that all these companies have installed only about 60 
miles of this type of aerial cable compared with 228 miles of 
overhead distribution circuits in the Town of Greenwich. 
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The Company’s experience in relation to savings from 
reduced tree trimming does not substantiate the peti- 
tioner’s claim in that respect. When it undertook to in- 
stall some 4500 feet of the newer type cable in Old Green- 
wich it was necessary to get permission to engage in 
additional trimming than required for open wire con- 
struction. 

The Company states that although aerial cable is less 
liable to break in the event of a storm such construction 
may have certain disadvantages. The Company’s witness 
pointed out that in one area in Pennsylvania where aerial 
cable existed it was found in the 1953 sleet storm that when 
large trees came down they brought down not only the 
cable but the poles as well with them leaving @ tangled 
mass of cable and wire. Before the utilities could start 
repairs it was necessary to de-energize the cable to be 
sure that persons clearing away the debris would not be 
sabject to electrocution. As a result the length of service 
interruption was considerably greater by reason of the 
use of the aerial cable than it would have been with open 
wire construction. 

It is also claimed that another deterrent to the use of 
aerial cable is its high cost. The Company’s witness esti- 
mated that the conductor cost alone of aerial cable now 
being installed in Greenwich would be three times that for 
the equivalent carrying capacity of open wire. The Com- 
pany is, therefore, of the opinion that it would not be pru- 
dent to make extensive use of this aerial cable in its dis- 
tribution system at the present time but that it would be 
better policy to experiment with the aerial cable it is now 
installing in order to determine whether from actual ex- 
perience it is practical and economical. 

The petitioners are of the opinion that the Company 
should be required to make a thorough check of its entire 
system in Greenwich in order to determine whether the 
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fuses, relays and other sectionalizing devices on its dis- 
tribution lines are properly coordinated. They point out 
that the Engineering Division of the Commission, in its 
investigation of a fatality in the Town of Greenwich, rec- 
ommended that the Company make such a study in the 
area. Although this was done and it was reported that 
the circuit involved was fused in a standard manner the 
Company interpreted the term “area” in its most narrow 
sense and that no attempt was made to determine whether 
other circuits in Greenwich were properly fused. Since 
the Company failed to do so voluntarily at that time it is 
claimed the Company should now be ordered to do so. 
Reference was also made to the order of the Commission 
in its Docket #8788 issued July 16, 1953, in which the 
Companies were required to make an immediate and com- 
plete survey of their entire systems to disclose sources 
of potential difficulty and report to the Commission within 
three months the results of such a survey and advise what 
steps will be taken to eliminate these difficulties. It is 
submitted that the Company has failed to make such a 
report and if such difficulties had been discovered season- 
ably the most recent accidents resulting in fallen wires 
might have been avoided. Hence, if the assumption is cor- 
rect that no such survey has been made the Company 
should be ordered to do so and the order enforced. 
Referring to the claim that it had not complied with that 
part of Commission’s Order in Docket #8788, wherein the 
Companies were directed to make an immediate and com- 
plete survey of their entire system to disclose sources of 
potential difficulty the Company states that its interpre- 
tation of the Order applied to all utilities in Connecticut, 
as a whole, and the Companies, accordingly made a joint 
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answer to that part of the Order which answer was filed 
with the Commission on August 28, 1953. 

Testimony was presented by the Company that with the 
exception of the Mianus substation the other distribution 
substations of the Company are equipped with automatic 
self-reclosing breakers which in the event of short-cireuits 
or grounds the affected circuit would open and remain 
locked out after the third reopening, thereby de-energiz- 
ing the circuits until an employee restores the breaker 
in its closed position. Although Mianus substation pres- 
ently is not equipped with such breakers the Company’s 
construction program has such equipment scheduled for 
installation in 1956. 

The petitioners also urge that the Company be ordered 
to revise its emergency plan of operation in Greenwich in 
severe storms to insure that essential priorities be given 
in guarding broken wires over restoration of anything but 
the most vital community services. They point to the fact 
that the Company’s witness testified that in 1953 trees 
caused 33 interruptions, in 1954, 35; 1955, 10; and in the 
first three months of 1956 there were 6. Also, highway 
accidents caused 13 interruptions in service in 1953, 10 in 
1954, 6 in 1955 and 5 in the first three months of 1956. 
Farther, the total interruptions in 1953 were 62, 1954 were 
151, 1955 were 146 and in 1956 were 12, up to the time of 
the hearing. In many cases it was claimed wires might be 
down as evidenced by reports of interruptions occurring in 
Greenwich during Hurricane Connie when 175 wires were 
reported down although all were not necessarily live wires. 

It is claimed that the Company has not sufficient per- 
sonnel in Greenwich to cope with such emergencies. The 
petitioners are of the opinion that the protection afforded 
the public against broken lines is haphazard since accord- 


ing to the emergency plan of operation there are twelve 
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employees available to guard such lines in addition to the 
field men who are qualified to handle and repair energized 
lines on the ground. They suggest, therefore, that the 
Company subdivide the Greenwich area into 3 or 4 sections 
each with its own work dispatcher, assistant work dis- 
patcher, hot wire patrolman and crews of field repair men 
who would be available in an event a call was received 
that wire or wires were down, and who could be immediately 
dispatched to the scene of the trouble and farther the 
Company should implement its personnel in times of emer- 
gency by calling upon volunteer groups of civilian defense 
workers and National Guardsmen or others outside the 
utility company’s organization. 

The Company’s witness testified to the fact that the 
telephone switchboard and telephones in the Company’s 
office are adequately staffed during periods of emergency 
and that all trouble calls are handled with the utmost 
dispatch. The Company’s emergency plan of operation is 
all-inclusive and presupposes all different kinds of situa- 
tions that might exist. At such times some employees are 
given 2 or 3 different jobs. In any case the work dispatcher 
is the principal operating superintendent in an emer- 
gency situation who plans all the work, sends the men out 
to locations where they are required and distributes them 
where they are needed. Therefore, it is necessary for the 
work dispatcher to know the system and every detail 
thereof; he must know the names of streets and localities; 
how the lines were built; the fusing for each circuit and 
which circuits can be tied in with each other. He must 
also know where all of his people are that are working 
outside and the ones that are available to go out in the 
field. 

The Company’s instructions are that the work dispatcher 
must primarily see that all possible hazards are taken care 
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of without any idea of restoration of service. The Com- 
pany’s witness testified that it has a mutual aid pact with 
the Southern New England Telephone Company whereby 
the Telephone Company will assist in patrolling lines in 
the event of a major disaster and that it is in consultation 
with them now in reference to furnishing men to help the 
Company stand by on “hot wires.” It was admitted, how- 
ever, that it was not the practice of the Company to re- 
quest assistance from the local police but that it would 
consider the possibility of using organized groups such 
as police, firemen, civil defense and National Guard in 
cases of major catastrophe. It would hesitate to use citi- 
zens in general because of the possibility of such people 
creating hazardous conditions for themselves. Farther, if 
necessary the Company has and will continue to call in out- 
side crews to assist the local personnel in repairing fallen 
wires and eliminating hazardous conditions. 

The petitioners claim that the Company has not been 
diligent in the amount of tree trimming it has done in 
Greenwich as a result of which several fatal accidents 
have occurred and if the Company had done adequate 
tree trimming in the last three years, since the Commis- 
sion’s Order in Docket #8788 was issued, these accidents 
might not have occurred. 

The tree warden of Greenwich testified that he is charged 
with the maintenance and care of all trees along the roads 
in Greenwich as to pruning and removal. He stated, how- 
ever, that he, as tree warden, has only indirect dealings 
with utility companies but has the authority to grant per- 
mission for the trimming of branches or removal of trees 
that may interfere in some way with overhead construc- 
tion. He stated, however, that he has jurisdiction over 
trees only on public streets with the exception of State 
highways, and does not have jurisdiction over any trees 
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on private property. When the Company wishes to trim 
trees his representative goes over the complete area with 
a Company man who indicates branches or limbs which 
interfere with operation. Approval or disapproval is then 
given of branches or trees which the Company would like 
to have removed. 

The increasing needs of communities for electric service 
as required by the modern method of living has intensified 
the problem of trees and wires coexisting on public and 
private roads. As a result of the 1953 ice and sleet storm 
a statewide program was instigated. A joint committee 
made up of representatives of the utility companies, the 
Connecticut Tree Protective Association and cooperating 
horticultural groups, was organized and is presently work- 
ing on a corrective program to eliminate hazardous tree 
conditions along the highways where such trees interfere 
with electric wires. 

The tree warden further testified that he contacted the 
electric and telephone companies in Greenwich and ar- 
ranged for a meeting to discuss the tree problem in Green- 
wich. A complete survey was made of the trees located on 
both sides of over 200 miles of public roads in Green- 
wich and the companies have submitted a map showing 
areas in which they desire proper clearance. A public 
notice was posted on such trees as were hazardous or 
diseased and upon absence of public protests after a five- 
day period, these trees were jointly removed, the utility 
company paying for the removal of all the upper parts of 
the trees to the wire level, including the disposal of all 
brush, and the Town assuming the cost of the remaining 
trunk to the ground. With a population of some 60,000 
trees in Greenwich, however, the tree warden testified 
that it is quite a job to cover the whole area going over it 
each year. 
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The Company's witness testified that after the 1953 storm 
the Company divided the Town of Greenwich into three 
approximately equal areas and now trims and cuts one 
area each year to the extent permitted by the tree warden. 
The Company expects to complete trimming of the three 
areas sometime in 1956 and upon completion would com- 
mence trimming the first area again. The amount of tree 
trimming being done by the Company is indicated by the 
fact that in 1951 it expended about $25,000 for tree trim- 
ming in Greenwich, whereas in 1955 the amount exceeded 
$100,000. Therefore, the Company claims that it has al- 
ready an adequate, systematic and continuous program of 
tree trimming and removal. 

The record in this case does not disclose the publicity 
the Company has given to the matter of informing the 
publie of the dangers incident to fallen wires. The peti- 
tioners in their Brief, suggest that the utility company 
should be ordered to develop an aggressive campaign of 
public instruction as to the hazards incident to the trans- 
mission and distribution of electricity by overhead con- 
ductors. They are of the opinion that it is impossible to 
over-emphasize the necessity for public awareness of the 
continuing hazards to life in the operation of an electric 
distribution system. It is inferred that the Company has 
been remiss in this matter and, therefore, the Commission 
is urged to order the Company to take such steps as are 
necessary to adequately educate the people of Greenwich 
and keep them fully informed of such dangers. 

The Company, in its Brief, asserts that it has done a 
great deal in attempting to educate the public concerning 
the dangers involved, and in support of this claim it 
submitted posters and letters which were sent to schools 
and other public authorities. Further, the Company claims 
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therein that it has had its Engineers instruct police and 
firemen in Greenwich concerning the hazards of fallen 
wires; that it has prepared a lecture to be given by its 
Engineers and Linemen to all school children with respect 
to avoiding fallen wires and that it expects this lecture 
will be delivered to school children each year. They point 
out, however, that although the plaintiffs suggest greater 
use be made of radio and television for the purpose of edu- 
cation, such medium is not practical. There is no radio 
station in Greenwich and residents listen primarily to 
New York stations. With respect to television, the Com- 
pany generally uses Channel #8 for information to the 
public, but this cannot be received in the Town of Green- 
wich as residents must rely on New York stations for 
television reception. 

Although the record indicates that the petitioners made 
no demand for additional underground construction they 
point out that at the present time the Company has 9.3 
miles of underground facilities which they believe indi- 
cates that the cost of such construction in Greenwich 
would not be excessive due to the type of soil, construction 
or voltage employed which would make conditions different 
in Greenwich than elsewhere in the State. They farther 
point out that the Company has not complied with a por- 
tion of the Commission’s order contained in Docket #8788 
which required each utility company to undertake as part 
of its program and plan of improvement a review of its 
plans for installation of underground facilities to en- 
courage as great a use of such construction as is con- 
sistent with sound engineering and economic principles. 

The Company claims in its brief that it cannot be in- 
ferred from the fact that there are 9.3 miles of under- 
ground construction in Greenwich that the cost of placing 
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all distribution wires in Greenwich underground would 
not be prohibitive regardless of local soil conditions, con- 
struction, ete. The Company made no reference either on 
the record or in its brief regarding the claim of the peti- 
tioners that it had not reported to the Commission with 
respect to the Commission’s order, which requested each 
utility to review its plans for the installation of under- 
ground facilities. In this respect the Commission takes 
administrative notice of Docket +8788 in which it noted 
that “putting overhead facilities underground, results in 
a great many difficulties, the principal one being the high 
cost involved which all utility companies agreed would in- 
crease utilities investment by 25 to 35 times present cost 
in overhead pole lines.” The Commission’s records further 
disclose that the Companies reported to the Commission 
as a group on August 28, 1953, that “each company is 
reviewing its plant improvement program and plans to 
install underground conduit structures and cables to the 
extent consistent with sound engineering and economic 
principles.” 

Based upon all of the evidence presented to the Commis- 
sion in this case, the Commission finds that the Company 
has an adequate tree trimming program worked out in coop- 
eration with the tree warden of the Town of Greenwich. The 
Company, however, should file with the Commission the 
plan now in effect in Greenwich and complete the first 
phase of the program in 1956 and our order will so pro- 
vide. The Commission further finds that the Company’s 
distribution system in Greenwich is properly protected by 
circuit breakers and relays in order to give the greatest 
protection possible against short circuits, grounded wires, 
ete. The Company has been slow in adopting the use of 
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the new type of aerial cable now available. This may have 
been due to cautiousness in its desire to be absolutely sure 
that the cable would be the best answer in preventing 
broken wires caused by falling tree limbs and to give op- 
portunity to correct certain defects in design. 

The Commission notes, however, that the Company rep- 
resents that it is now proceeding with the installation of 
this new type of aerial cable in Greenwich in order to ob- 
tain experience and we are of the opinion that the Com- 
pany should make other installations of this cable in order 
to obtain additional operating experience and our order 
will so provide. We do not find it necessary, however, to 
call a special hearing to determine the practicability of 
aerial cable as a replacement for existing overhead con- 
struction because this matter was covered in detail in 
our previous hearing in Docket #8788. 

The Commission also finds that the Company should 
implement its storm emergency program by making greater 
use of civil authorities in protecting the people of Green- 
wich against fallen “live” wires and to enter into a mutual 
aid agreement with the New York Telephone Company 
similar to that now in effect with the Southern New 
England Telephone Company for the patrolling of lines and 
standing-by “hot” wires and our order will so provide. 

Although the record does not show the extent to which an 
educational program has been adopted by the Company 
to inform the people of Greenwich against the dangers of 
fallen live wires, certain statements in the brief indicate 
that considerable publicity has been given to this matter and 
more is contemplated and the Commission finds that this 
program should be continued. 
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Now, THEREFORE, it is ordered that the Company: 


1. File with the Commission an outline of its tree trim- 
ming program in Greenwich. 


2. Finish the first complete thoroughly cooperative plan 
for tree trimming in Greenwich not later than 1956. 


. Install additional sections of the new type of aerial 
cable in Greenwich and other areas in the Company 
as soon as possible consistent with availability of 
proven materials and the Company’s construction 
program. , 

. Enter into a mutual aid agreement with the New York 
Telephone Company for patrolling lines in Green- 
wich and making available qualified linemen to stand- 
by “hot” wires in cases of storm emergencies. 


. Make arrangements with Municipal and State au- 

thorities to call upon police, firemen and other or- 
ganized groups to assist in guarding against fallen 
“live” wires under emergency conditions. 
Continue and implement through lectures a Company- 
wide educational program in order that school chil- 
dren and adults may become thoroughly familiar with 
the dangers and hazards of fallen wires. 


Ir 1s FURTHER oRDERED that notice of the foregoing be 
given by the Secretary of this Commission by forwarding 
true and correct copies of this document to parties in in- 
terest, and due return make. 


Dated at Hartford, Connecticut, this 21st day of Au- 
gust, 1956. 
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Eugene S. Loughlin ) 


Henry B. Strong ) Pusuic Urmirres Commaissiox 
Basil P. Fitzpatrick ) 


Hartford County, ss. Hartford, August 21, 1956 


I hereby certify that the foregoing is a true and correct 
copy of finding issued by Public Utilities Commission, State 
of Connecticut. 


Attest: 
/s/ Grorce J. Grorros 
Executive Secretary, Public Utilities Commission 
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(Emblem) 
STATE OF CONNECTICUT 
i Pvustuic Utmities Commission 


Stats Orrics Bumprxe - Hartrorp 15, Connecricur 
October 25, 1956 


DOCKET NO. 9263 


CONNECTICUT LIGHT AND POWER COMPANY RE 
DANGEROUS CONDITIONS, GREENWICH AREA 


AMENDMENT TO ORDER 


The order in the above matter, issued August 21, 1956, is 
hereby amended by striking Paragraph 4 from page eight 
of the finding and substituting therefor the following: 


“4. Undertake to enter into a mutual aid agreement 
with the New York Telephone Company for patrol- 
ling lines in Greenwich and for the assistance of 
that Company in patrol coverage of fallen ‘hot 
wires’ in case of storm emergencies.” 


Dated at Hartford, Connecticut, this 25th day of Octo- 
ber, 1956. 
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Eugene S. Loughlin ) 


Henry B. Strong ) Pusuic Urmires Commission 
Basil P. Fitzpatrick ) 


Hartford County, ss. Hartford, October 25, 1956 


I hereby certify that the foregoing is a true and correct 
copy of amendment to order issued by Public Utilities 
Commission, State of Connecticut. 


Attest: 


/s/ Georce J. GrirFrx 
Executive Secretary, Public Utilities Commission 
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THE UNITED ILLUMINATING COMPANY 
80 Tmacets STREET 
New Haven, ConweEcticuT 


January 11, 1957 
R. G. Waxes 
VICE PRESIDENT 


Mr. George J. Griffin, Executive Secretary 
Public Utilities Commission 

State Office Building 

Hartford, Connecticut 


Dear Mr. Griffin: 


The Storm Emergency Committee of the electric and tele- 
phone companies in Connecticut continues its activities in 
endeavoring through cooperative efforts to reduce outages 
due to storms and to restore service more promptly in case 
of storms. The unfortunate ice storm in the northern part 
of the State on December 14 to 16 again showed the dis- 
astrous effect of tree limbs but also showed the effectiveness 
of the mutual assistance pian. 

The review of developments in aerial cable continues and 
during this past year some twenty eight miles of aerial 
cable has been added, principally for express feeders. The 
amount of cable in use for local distribution has actually 
decreased as there were some three miles of 4 kv. cable dis- 
continued during the year. It happens that this particular 
cable had been installed a few years ago in a rural area 
at a time when there was considerable tree interference and 
there was no necessity for many taps. Since then the area 
developed with many new houses and tree conditions were 
alleviated. Because of the difficulty in making taps in the 
aerial cable considerable open wire was used to supplement 
the cable; this year when the copper size in the cable was 
inadequate to take care of the increased load it was entirely 
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supplanted with larger open wire. There had also been 
some difficulty with joints in the cable. 


A number of articles have appeared in the technical press 
indicating that certain out-of-state companies feel aerial 
cable use is the answer to tree interference. Upon investiga- 
tion it appears that in fact these other companies are ex- 
tending their aerial cable substantially the same as we are 
in Connecticut, that principally the cable is being used for 
express feeders, that the relative quantity is small, that the 
cost of aerial cable is two to three times that of equivalent 
open wire installations and that they as well as our Con- 
necticut companies are experimenting with a new type of 
construction called Hendrix cable. 

It should also be pointed out that aerial cable is not prac- 
tical for the higher voltages beginning to be used for local 
distribution. 

We would call attention to the Commission that during 
the past year the electric utilities sent bill stuffers to their 
customers telling why underground installations can not 
supersede overhead distribution for the major part of our 
systems. A very attractive booklet has been published by 
the wire using utilities in cooperation with the Connecticut 
Shade Tree Committee for the purpose of educating the 
public and arousing community interest in the beautification 
of our streets through the use of smaller and functional 
trees, which in turn will reduce maintenance costs and at 
the same time avoid conflict with both overhead and under- 
ground utility wires. It is expected that this booklet will 
be publicized during the coming year. 


Respectfully submitted, 
/s/ Russect G. WaRNER 


Russell G. Warner, Chairman 
Storm Emergency Committee 
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THE CONNECTICUT LIGHT & POWER CO. 
(Emblem) 
GeweERaL OFFICE 
Beniry, ConnEcTIcoT 


TELEPHONE 
Newrxctos MOnaws 6-2431 Mame ADDRESS 
P. O. Box 2010 
Husrrrorp 1, Corn. 


January 8, 1958 


Mr. George J. Griffin 
Executive Secretary 
Public Utilities Commission 
State Office Building 


Hartford, Connecticut 


Dear Mr. Griffin: 


The Storm Emergency Committee of the electric and tele- 
phone companies in Connecticut has continued its efforts to 
reduce the effects of storms on utility service, and to im- 
prove service restoration procedures. In addition to bill 
stuffers, direct advertising media and community con- 
sultation service used by individual companies, over 40,000 
copies of the group-sponsored booklet ‘What Tree Shall 
We Plant” were distributed throughout the State. 


The Cable Subcommittee reports no significant new de- 
velopments in aerial cable for distribution use. Some me- 
chanical trouble has been experienced with self-supported 
cable installed, but service was not affected. Slightly more 
than 32 miles of aerial cable were added to the distribu- 


283a 


Plaintiff’s Exhibit 14—No. 10 


tion systems of the electric utilities of the State since our 
last report. The principal application was for express 
feeders with about 514 miles of the total being used for 
genera] distribution. 


Enclosed are two booklets which were jointly prepared 
and distributed by the companies represented on the Storm 
Emergency Committee. 


Very truly yours, 


/s/ R. Hicock 
R. Hicock 
Chairman 
Storm Emergency Committee 


RH:AML 


2 booklets 
Enclosures 
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STATE OF CONNECTICUT 
Pusuic Urmiriss CoMMISSION 
Srare Orrice Bumprxe - Hasrrorp 15, ConnEcticuT 


June 25, 1959 


Borough Electric Works 

Wallingford 

Connecticut 

Attention Mr. R. J. Leonard 
Superintendent of Distribution 


Gentlemen: 


In reply to your letter of Jane 17, it is the Commission’s 


opinion that the construction of transmission or distribu- 
tion lines using the so-called “Hendrix” “Rome” or similar 
type of construction can be treated as cable installations. 


Yours very truly, 
Pusuic Urmitires ComMission 
/s/ GeorcE J. GRIFFIN 


George J. Griffin 
Executive Secretary 
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THE CONNECTICUT LIGHT & POWER CO. 
(Emblem) 


GewERAL OFFICE 
Beri, ConNECTICUT 


TELEPHONE 
Newrneton MOnaw«k 6-2431 Mamie Appress 
P. O. Box 2010 
Haxtrorp 1, Coxx. 


January 6, 1960 


Mr. George J. Griffin, Executive Secretary 
Public Utilities Commission 

State Office Building 

Hartford, Connecticut 


Dear Mr. Griffin: 


Since the initiation of these reports, there have been no 
developments in the design of aerial cable which show 
significant promise of making it universally applicable to 
use in primary distribution in lieu of open wire. Again in 
1959 the application of aerial cable to the distribution sys- 
tems of the electric utilities of Connecticut followed a pat- 
tern similar to the experience reported for previous years. 
Sixteen and three-quarter (1634) miles of aerial cable were 
added, fifteen and three-quarter (1534) miles as express 
feeders, the balance being distribution primaries. Included 
in the above total are 75g miles of Hendrix type cable. 


2368 
Plointit’s Exhibit 14—No. 12 


Dp 


Pebtic edgeation and community planning programs con- 


Hnup co de sitessed in seeking immediate and long-range im- 


mrovement in street tree conditions. The most recent addi- 
: : raterial for use in these programs is a new 
ree selection and maintenance. This bro- 
In Your Community”. will be ready for pub- 
i e for the 1960 Spring planting season. 
be forwarded to the Commission as soon as they 

are available from the printer. 


Very truly yours, 
/s/ R. Hicoce 
R. Hicock 


Chairman 
Storm Emergency Committee 


oc: Hendrix 
1AERIAL 
1 CABLE 


For Distribution Voltages up to 15,000 Volts 
without Shielded Conductors 


‘Thia completely new type of semal cable = mmply « 
vertical arrangement of the messenger and phase coo- 
ductors choaely spaced. It is all made pomuble with the 
insulating messenger clamps which keep the “hot” 
conductors spaced and held up to the mesenger at 
regular intervals betwen poles. Full voltage insulators 
fare used to anchor and support the phase conductors 
on the poles, 


CONSTRUCTION 


MESSENGER : — 4° 7-scramd, hugh strength 40°, copper 
wed 


CONDUCTORS : — etrandad eof copper or harddrewe 
aluminum’ immilated with heat ernie black viagt 
(wrapped on and hent-emmled into @ perfectly- 
contered wall of tough, weatherproof desierenc) 


1 

MESSENGER CLAMPS: dental halve of ehatser 
proof mokind methyl methacrylate (“Lacte” er 
“WMenglas”) with vinyl inserts amd corrsmon 
reewtant aanrmbly bolts. Sold with 3-year guarantor 


Hecause of te krwer com, hghter wongns amd availabanty 
we recommend aluminum. 


See photos of typical 
installats inside 
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Study these uses and money-saving advantages of the 


NEW Hendrix Aerial Guble 


for Distribution Circuits up to 15,000 Volts 


USE IT @ ¢0 carry circuits safely through trees or other areas where ice and wind 
storms threaten open wire circuits, 


@ for passing buildings and trees along roads, streets and alleys saves outrig- 
ging and horizontal space. 


@ for extra circuits on crowded poles. Its light weight permits installation on 
ends of existing cross arms or on pole top extension (upended cross arm). 


for feeder circuits over factory roofs and along building sides. 


for rural single phase circuits and long span secondary conductors as a unit 
where common neutral is used. 


rp— ADVANTAGES — Init’ land %perating 


Saves up to 50% in cable costs 

Installed like line wire — no special crew or tools required 

Longer spans possible (50° less weight and lower ice load) 

Positive phase identification (top, middle, bottom) without 

marked conductors _ simplifies and reduces stocking required. 

Messenger strand and clamps suitable for all common sizes 

Higher current capacity due to spaced conductors 

Higher surge impedance permits use of shorter lengths in 

open wire circuits 

Can be tapped “hot” even on 12,470 and 13,800 volt systems 
no shielding required on phase conductors 


Greatly reduces tree trimming costs (estimated, SAVINgs up 
to 80% ) : 


For further information write or telephony 


The {i 192 | 
Wire & Cas.e Cure. 


19 WATSON STREET— BOSTON 18, MASSACHUSETTS 
Tel. COmmonwealth 6-5240 


bd 


THe (TP ee 


Wire & CABLE Corp. 


cms FE ned EK WIRE ® CABLE Corp — 


Miters © New Hampehive 


Bulletin Number 57-1 
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Hendrix eres 


For use on Distribution Circuits up to 15 Kv 


THE “LINEMAN’S AERIAL CABLE” 


“Greatest shot in the arm for Distribution 
in the last 40 years” 


This Aerial Cable is o simple arrangement of closely spoced conducton ond sup- 
porting messenger. It uses insulating clamps which are imstolled ot regular intervals to 
keep the closely spoced “hot” conductors in position ond attoched fo the mesenger. 
Thus, the “hot” conductors are installed on full voltage insulators throughout the circut 
length and therefore do not require shielding and only enough insulation for sound 
voltage breakdown protection. 


AERIAL CABLE ADVANTAGES 


1. Hos off protective ocvowoges 

Of ony mewenger wpported cena! cable and moe 
tom proctcolty all advontoges of open wwe wortobuty 
2. Cost sovings up to 05% 

Inatolled sowmgs overage SO% on 5.000 vor cables ond 
60% on 15,000 volt cables” prowde: cena! cobie pro- 
techon of free wwe cos. 


3. Semple to metoll, spice, termenote ond top. (No sveking 
tape trouble.) 

Any overage lne-mxh crew con emtoll ond conmect 
these cables, ond con momton Them ond wort them “hor 
without addihone! equipment or ipecolty honed help. 

4. Long spore possbie, 

Greotty reduced weighh coy permet spon vp t 350 
feet without overtoodang the pote plant evih hgh meuenger 
teneons, 

3. Poatwe phose sentBcomon 

Sence the conducton ore held n the tome relatwe powhon 
‘ot all pomh, phate enhfcoton by powhon a eary to holies 
6. Megha current capoxy 

Better heat damponon becowe condcton ore woced. 
No drolectnc low on with welded conducton, 

7. Easy to hondle ond heap @ sock 

Memenger ond phase conductor ore supped on sep 
orate hohhwengh! ree with clomps m boxes 
8. Redced Tree Trmmang 

Requires about 20% of the tremmang of open wire whch 
compores favorably with ony other oer! cable commucton, 


The vernco! Merdin-comp may of0 be ned on voitages of 5 Kv. ond under, if vertical arrangement 


1- — Ns 
es ‘ VERTICAL HENDRI-CLAMP 5 Kv. 


of me concrctors « preferred. Idenncal halves ore wpplied wi 


TRI-6 HENDRI-CLAMP9 Kv RISKY zs 


derncol wen Ne 


="? eqwcaront iooung for better nmianng daronce, 


PLEXIGLAS NUT & BOLT — Design feotures: 


£% 1. Syememcol hood ond rt wah trum orp for eary 
~ . 4a Faget -Mgnt OPDRCONOn. 
2. Set locking Mreods 3. Fite off Hendr-clomps. 
* A. Demermcone: 214" 6 1A". 


NEOPRENE BUSHINGS: x 


the spit neoprene Daihngs have eude domaters 10 At Ime 

rect, mawenger ond prove conductor Shovider in the ty | H 
Mendr-domen weep them a piace. The ovride demonsont “a 
oh ma panegs ore Raed ond ore the some for oll Hendri We 


th 3 Mexighos assembly boln ond rut, 


The “PLEXIGLAS” CLAMPS 


tne Oveeces Baan, Mangia", a wed to mold 
Hendra wore comet, OOM ond mn. Meagios 
ecryic plows — on weplowesred foun — mOP 
crower, ater mary tev of mony omer moterah, for 
in remornobie mechoma! ond waco! wrengih ond 
long weomerrervont ite The Hendra wocer 


ee ee ceed 


domp oppicetion wor worked ovt nm cooperanon 
ath vechciom of Rohm & Haas Compony, mom 
focrwer of Plenigios. 

Write ws for Booklet Mo. PLB60 which dexnibes 
completely the phywcol, electrical ond chemical Prop” 
ernes of Plenigion moidng powder 


-— = oe 
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Teembermer comet eine 
Aare! Cobia Sete end cory Moree 
precaes = te tegee te Tw awe 
fe New deerene beers connect 


Lae Ge creat cng “times “genet oes Se eomaeve aomng bem 
oe ree me er 


18 Ge caten eeenens ee end of oe ww come Marys Toe 
Comeeretmaty ee emg of “enone Aenes Cote parame Gm "yee of 


Adapta bility of 


Hendrix |AERIAL CAB 


124 Kv, deed-ond wwen, vomg TH: MondenClompa. Mell open 
weve wpecing not wwal precme. 14” wpecing may be weed. 
\ " 2 : - 


\ 


13.8 he corms Grengh © testery rere 
weet — nly — edegrete demons 


conductors. The may be wed for comen vp to 10° for 
the larger ond wp to 25° for the wmaller condvciors 


y», 


of 
N 


| Ne 
On ell other corners the monutectwrer recommends 
individvel conductor wppor. See the three shetches 
for wogested methods, Tie the conducter to the 5 Ke 
spool insvietors with either Abergiess tying cord, 
£C.9.10N, oF neoprene covered Nhe wire 


4 
A 


206a 


Plaintiff's Exhibit 15—No. 2 


Dead-End — Loop phose conductors oround 5 Kv. 
spool inswlator and serve ot loop with fiberglas tying 
cord EC-9-10N ond cover serving with ploshc tope, or 
serve loop with neoprene covered soft drawn aluminum 
tie wire. Dead-ends wing preformed dead-end grips op- 
plied over the inwiaton ore growing in populority, The 
light tension wn the phose conducton makes tha 0 sofe 
proctice ond special deod-end grips have been detigned 
for this use. 


Re Ba BS 


JUNCTION OF MENDRIX 5 Kv. ABRIAL 
CABLE TO OPEN whet Lit 


De mtn kN Sas Ae 
bets sat et 


The 1S Ke code sey 

mower DY ang Md wotage ceatens emer # & 
compnaten of me S Ke wom emmcty 6 meres wh 8 
6° aan raver See omen 

Some compares preter © gre Te Dore TUNNEY 
dood ends on DOM womoge come o ONCT Some Oe 


qmmend 0 NOt eng of comoremen worms 29 Sar 
of he emanation, 
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Vor 


te 


CONSTRUCTION and 


INSTALLATION DETAILS 


CROSSARM 


To avold trees or for better cheoronce the 
cable may be mapended from a cromsorm os 
shown in the picture, A three bolt messenger 
clamp and clevis ore bolted to the crossorm ond 
the Hendr-Clomp hung from the clevis, 


CONDUCTOR 
INSULATION 


/\ stn 


oe 


EXTEND PLASTIC TAPE 
3° OVER CONDUCTOR INSULATION 


We recommend the compresion weeve for splicing the 
phove conducton. Remove the inmulation from the conduc: 
tor vaing care not fo nich the bore conductor, ond ollow 
ebovt one inch of the bare conductor to be exposed on 
either side of the compression tivewe, After compressing 
the sleeve, cover the sleeve and bore conductor with om 
eee! oF similor neviating putty to provide @ moisture seal 


1% TIMES CONDUCTOR, 
INSULATION THICKNESS 


LINE TAP 


Picture shows he pow between two Mendis Aero! Coble 
corevits, Swmlar comirvcton would be wed for conmectons 
$0 Open wwe branch crc ond to Warttormen The 
cross-orm poroliel with the coble focitates neat ond 
wary Mee phate bronch cwewt ond Wromtormer commec: 
fon 

The conmector ond expowed conductor shod be cow 
ered with oreo! or wwmlor emionng pyty to prowde o 
Good monte seo! ond 0 wmcoth wroppeng wrtoce tor 
Premure remutve plain tope Tope thowd extend tee 
inches over conductor emuiahon ether mde of the com 
rector, Toto! tachment Of emulotion thovid be one ond one 
hall themes conductor maulahon Mhechress 


PRESSURE -SEMEITIVE PLAST TAPE § P L i ¢ E § 


INSULATING PUTTY 
COMPRESSION SLEEVE 


COMOUCTOR 
INSULATION, 


ond 0 smooth wrapping surface and cover wah presure 
senaitive plosk tope so Mhot the toro! Muchnes: over the 
Compremion ueeve a one and one holt fumes the comdc 
tor bevlohon thchness. The tape thovid extend over the 
conductor neviohon Obowt three anche We waged the 
we of @ polyethylene preaure senaitive tape over the 
Polyethylene conductor 


of 


Installation 


1. ENG OMe pene? Dace OF memenger eng Hook condvcton into position as on first piece, 
Neary Soon end Moos seoren DoW Now Proce Neoprene Bushings on messenger ond con- 
oon comeucton ao poston. ductors with slit pownting sroight down on mesen- 
ger ond pomting stroight up on conductors, 
Mowe plenigios pieces together guiding ends of 
Neoprene Bushings into plexigics pieces. 
Tighten amembty bolt (finger tight). 


Dh eng recone ea gics peace on memenger ven 


DATA 
HENDRIX AERIAL CABLE with ALUMINUM CONDUCTORS 


19.900 vars, 
8° wa 
tee mene cLaet 


1" 
- 
wr. 


be pean wee pened wT NE ATN TD enpeereend mennenge wrens @ 224 1 110800 4mm 12/7 ACO mencenqe when wand wogne 277 4/8 
Tera nae am ote ergee woe wenaeriar te it Go tame Mores eee snow reemene «Ind cieme = weed wan Re coule 
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| DESIGN SAGS and TENSIONS 


5 Kv Hendrix Aerial Cable 


3/O1N (TNO. BAWG) HIGH STR. 40% COND. COPPERWELD MESSENGER CARRYING 
SKV HENDRIX AERIAL CABLE HEAVY LOADING O'ISTRICT 


PY AVAILABLE [ 


poor’ 


DESIGN SAGS and TENSIONS 
15 Kv Hendrix Aerial Cable 


/ 
i 


| 


i 
il 


guvsessoce 
eeveunnenecosuseosce 
eannesseannecess 
wenezenses 


r >. gee t ‘peg neseancors 
+1 ae jeseseuusauucese 
ves 
wad Ju saner 
Sucacenenccsccuss: 
PRPERWELD MESTENGLE CARRTING 


hid AEBIAL CABLE MEANT Xo) worercr 


BEST Cop 


ii ee ig ee 


FACTOR 


Va 
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oe 
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Plaintiff 
VOLTAGE D 


Tacit 


9,000 VOLT CABLE & 
15,000 VOLT CABLE 


1 W3d OUD GLIOA 


5,000 VOLT CABLE 
Tri-3 Hendri-Clamp 3° Spacing 


“L4 OOO! Y3d dOdd SLIOA 


Tri-6 yp tcsaci 6” Spacing 


MESSENGER 
SUSPENSION CLAMPS 


8. 


gee 


ea.yree masse oee 


EHEEELEESEARL 


TERT AUER 


‘ 
v 


g 


1 


. 


N-B00, 
“840 
700 
1-960 
38 
am 
Fry 
ah 
eat 
he 
PA-178H 
mse 


RECOMMENDED SPACING 
of Hendri-Clamps 


TRI-3 CLAMP TRI-6 CLAMP 
Secondory — 40 # 5kv — 30h. 5kv,— 40h. 9Kv.— 30H, 15 Kv. — 304. 


VERTICAL CLAMP 
5 Kv. — 40 ft. 
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: HENDRIX AERIAL CABLES : 


easily installed with 


TRI-PULLEY STRINGING BLOCK 


INSTALLATION INSTRUCTIONS for HENDRIX AERIAL 
CABLE USING TRI-PULLEY STRINGING BLOCK 


1. String mesenger ond fasten loosely in mapensuon champs 
2. Tension #0 4500 Ibs. pull (or teas if pole plant gives too much) to vet guys ond anchors, 
3. Reduce tension to volve in table for proper stringing temperature ond he in. 

%°, 40% COPPERWELD STRINGING TENSION IN ies. 


OH COO eee eee? 


Temp. “fF. 10 20 30 40 » oo 70 80 ~ 100 
Tension Ibe. 2640 2510 2380 2250 2120 2000 1880 1760 1640 1320 
4. Tighten mapenaion clomp at each pole and hong snatch block from some. Lift unmgang rope onto wath block Pulley 


5. Set up olf these phase conductor reeh ond tread the ends trough mdmdvol tinmgmag blocks mung on the Aru pole 
ebovt 12 inches below the meuenger and as neorty a8 proctcal in line with the mewenger 


Oo Ame eras af aime GORE & Te DUCE of Te eemenger trodes ond te Uregng rope to Ihe from of the memenger Wolley 
ame peace Tee Toles oe Tee menmemper “Back of” 2 he eho! ove! ede of omy pow of reference. “Fron of” a the opposite vide) 


T. Sewer 2 eng ot ta’ “Cee ce he grown Detween ee TY ond Dna poses ond Seonre the ipon length ov feet, Orde spon 
een me ogee ume of KD, mae ov mane Sand place o Band of icnon tone on the a” rape to mork thewe eqvol "pons, 


 Amect 2 wae “ey © one ema of 2 KC % leg of 14" rope ond thee oMher end to Me Dock of the messenger trolley, ond pull 
voles © 2 soe IC % gees Som Re Doe 


samy 2 Pocus crepes BOCK oP Tee Memenger ado 2 4. trom the lif pode ond offoch fhe snap ning fo the shonk of the from 
wemenger Wood 2° Tee BOCK Ama? Te Sone end of Tr ‘a’ 1998 measured for the 1D0N fo the shonk of the bock mesenger 


yoos of tha samme got, Count te Seow Bore on the \s” roe ond Nang the mony more I-puley wrmgmg blocks on the mur 


wenger ack a Re fe urge BOCK ond oma 4’ OOe # tequence fo [hee mesenger hoois of these blocks of the fupes, 
Trees SECS MET Be arraCmE? © he 4’ “URE ete on the Ground for the meat ond the follo=ng spore) 


YO. LP nl smase coRTUCER onto Tee arcoe pulews of of vinnging biocs ond Degen pulling. When the Wrolley opprooches the next 
aoe 2 war weer i Peer The memenger maperncr domE ond Bock Onto the mesenger on the from side of the pole. 


11. Seow ulimg ener Re fing Towles unngang DMO reoche: the second pole. Hong the In-pulley blocks for the next span on the 
qremerger sear Tre pecome Doe ond oF The Son nce. Tie these biocks together m sequence os before with the tope marked a" 
scow “or a war | ted WQEiNer an he God, keep proper reqvence wtile hangag them on the mesenger). 


12. temcwe he wae “hy Som Re Sone wrRges DOCH Of premows 18ON ond attach it to the front hook on the leading block for 
me On. LP comaucOn cnr he prooe owleys os # Step No. 'C ond began pulling ogon 


YR teower oso Srees 2. ane * 2 or Re seat and eect folowing pole for the entre pulling length, 


Ye Amcner al smowe <OROKCON oF operating ame fowng ends Ke img 1 nent lengths. 


17. mang emer-CEmOs OF COC? TONG DEMO ON OF memanger between poles 10 form short wom of 30 ft. phn or mune 5 ff, 
= cerermmens © Steg So. 7 °f coreucen ore paced move thon 14” at deod end, firs Hende-ciomp should be 50 ft, oway 
won owed ent soe, temore Y-oulery BOCES NOW 8 prevent oncther ciamd, 


1B. Ser so wees tar of ~warn Derewer he Donen where ipiite Ore to be mode ond repect wrmgag procedure. reteod of making 
cece eran on Taro SO 4 mene ween oF Grown ond contews oF before. 


19. Seg cw angh one one tee No 5 one Good end off conductor on a Step Mo. 14 Une core to hoid the proper tog. 


20. Se comer poms were te cnn conducton wil operote mpported On ndmndvol mevioton, winng conductor Mhrowgh i 
deeue: wen moc. Locate these boon on the corner pole = the Opproaemate operating powtion of each conductor. 
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HENDRIX WIRE & CABLE CORP. 


19 WATSON STREET, BOSTON 18, MASSACHUSETTS 


BEST cop 


fram thea antl! 


DOTA 


Plaintiff's Bahibit 15—No, 2 


“Greatest shot im the arm for Distribution 
im the last forty years” 


Cut Costs—Simplity Installations — 
Reduce Maintenance For Distribution 
And Feeder Circuits Up To 15,000 Volts 


This Acrial Cable ia a simple arrangement of cloacly spaced “tree wires” and eupport- 
ing messenger. It uses insulating clampe which are installed at regular intervals to 
heep the closely spaced “hot™ conductor in position and attached to the mrasenger. 
Thus the “hot™ conductors are installed on full voltage insulators throughout the 
circuit length and therefore do not require shielding and only enough insulation for 
sound voltage breakdown protection. 


INSULATION PROPERTIES 
The conductors are insulated with a apecial Vinyl tape which is wrapped on bong 
lengths of conductor in multiple layers and heat sreled during the application. 
This special Vinyl is tough mechanically, chemically and electrically and needs no 
protective covering for aerial or underground uses. 


It provides all these desirable properties: 
1, mechanical toughness exeellent resistance to all petroleum 
2. high voltage strength oils and derivatives 
3. flexibility at zero F. excellent resistance to all common 

flow resistance at high temperatures solvents and chemicals 

ozone and sunlight proof free stripping that leaves clean con- 
flame resistance ductor 

excellent ture resistance perfectly centered conductors 


excellent heat resistance 
(dak for typical test reaults) 


AERIAL CABLE ADVANTAGES 

Coat savings up to 05% 
Savings average 50° on 5,000 volt cables and 60° on 15,000 volt cables. It peo- 
vides aerial cable protection at tree wire cost, 

Simple to install, aplice, terminate and tap. (No shielding tape trouble.) 
Any average line-truch crew can install and connect these cables. It can main- 
tain them and work them “hot” without additional equipment of eprcially 
trained help. 

Long apans possible. 
Greatly reduced weights easily permit span: *~ %S0 feet without overloading 
the pole plant with high messenger tension 

Positive phase identification. 
Since the conductors are held in the same aaition at all points, phase 
identification by position is easy to follow, 

Higher current capacity. 
Better heat dissipation because conductors od. 
No dielectric lose as with shielded conducto a 

6. Easy to handle and keep in stock, 

Messenger and phase conductors are shipped on separate light-weight reels 
with clampe in boses. 


Y AVAILABLE | 
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Cireuit vattage — 4140 welts Y connected. 
Cireusit lengths ~~ 5460 f. ae: 
Mensenger sine — 1/3" 7 strand Capperweld. 
Phase conductors — 336.400 cm., 19 ctrand H.D. Aluminum, J5S” heat svaled rimy!. 
Capecity — 3570 Kve. at 40°C ambient temperature. 

tenelon — 3360 the. at 60°F. 
Sag for 300 1. pan — 5.6 ft. at OOF. 


This o) then of Hemdrix Aerial Cable eaved the evetemer 53.00 {. om cable cost ond caved 


the 
mmecsenger 6” cut from poles which provides clearence for the phase 


5d Same crosit and cable es Se 


Junction pole shows (used sortianalicing en itehes (net yet eanmerted) amd cable eundurters deed 
ending 


on crumearme at abuut 18° epecing between phase. Piset Plesigins clamp is heveted 30 1 
Crom junction pole in cach direetian. 


Tis I armachere the sable rennin deo the bahay will be rommeed sand the wale 
will then eet as 0 disiributhen cireult amd hep (onder, 


Ling, tina otraia of am entre 3700 Ihe. mesewrngrr twesien. “Long John” ciamgs cuapend the 
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15a Down a diy street with 13,800 volts; safe and simple 
Circuit voltage — 13,800 volts delta connected. 
Cireuit length — 2000 feet. 
Messenger size — 3.8" 7 strand 0%, Copperweld. 
Phase conductors — 1 0,7 etrand H.D. Aluminum, .150” heat eraled vinyl. 
Capacity — 4000 hve at 40°C ambient temperature. 
Messenger tension —- 2000 Iba. at 60°F. 
Sag for 120 ft. epan — 12 1/2" at 00°F. 


PY AVAILABLE | 
jinal bound volume | 
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ome ls Ke pam type insulators. All tice to these insulators 
aed at all thru-pelee with 7” vertical spacing) are made 


eften experienced with metallic tice on insulated con- 
ductors. 


154 Vertical dad end of substation pele. 
(Same crest es 15¢) 


Here again tne conductor insulation ie not interrupted 
except at electrical connections. The vertical sparing at 
the dead-end ineulatere ie ¥”. 
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UMLOTHRD VERTICAL 
CLAMP FOR VOLTAGES ABOVE Love VOLTS, 


NY, 
HENDRIX-WIRE & CABLE CORP. 


19 WATSON STREET, BOSTON 18, MASSACHUSETTS 
CO mmenwealth 6-5240 
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(See Opposite) Ee 


May 19, 1925. 1,538,428 
A. F. EMMONS 3150 


POLE LINE INSULATOR 


Filed Aug. 27. 1920 Pyrfendant’s Exhibit 1 
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insulating 
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tho lineman ix not required to faxen tho 

wires in placo by means of tio-wires an in 

tho pede! pole-lino insulators and that 

the aembly of cach insulator is imado 
8 quickly and permanently, 

If desirdl, tho pin 5 may bo made in the 
form A a hog in ibe case tho - 
completes the axwnt scrowing a nut on 
tho end of tho bolt. fe ee ee 

10 tion against removal of the key, the key 
and tho Jock may be provided, ax xhown in 
Fig. 6, with openings to reevivo a lag screw 
2 Thix werow, however, ia not necowary 
rince the lock and the key aro held firmly to- 


13 gether by meanx of tho pin Ba 


It ix to bo w that details of 
construction which shown and 
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Ne. 770,378. Patented September 90, 1906. 
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UNITED STATES PATENT GFFICE. 
Defendant's Exhibit 1 


JOHN R. FLETCHER, OF DAYTON, OHIO. 


INSULATION-RACK. 


SPECIFICATION forming part of Letters Patent Wo. 770,378, dated September 90, 1906. 
Application Sled May 14,2904. Serie) Be. 207,208. (Bo mek) 


i lations 3, which in the present case consist of 
¢ in. In other words, cach rack is con- 


act description of the inventiun, such ax will | structed of any it 

enable others skilled in the art to which it ap- | ample, porcelain, rubber, 
The parts 1 and 2 of the 

* , insulation parts 3 and ite 
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July 7, 1931.3252 gp NIGHTINGALE = Defendgmigiggiybit 1 
HANGER FOR SUSPENSION LIGHTING PIXTURES 
Filed May 27, 1930 
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1,813,863 


UNITED STATES PATENT OFFICE 


FRANCIS BYRON NIGHTINGALE OF PASADENA, CALIFORNIA, ASSIGNOR TO EDGAR 
LITTLE NIGHTINGALE OF LOS ANGELES, CALIFORNIA 


ZANGER FOR SUSPENSION LIGHTING FIXTURES 
Application fled May 27, 1990. Serial No. 456,041. 
My invention relates particularly to that 


class of portable electric hghting fixtures that 
inclade a | lamp and reflector that 


> 
lamp 
the lam 
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to the housing by the screws 31 and 32 ex- ing provided with a) and a lamp de- - 
tended hase stably provided hcriegeongeres posting phn Carper ng. Le 
eta, and said closure is provi wii wires i ganar hegre i 
i ion bushin, 33 and 34 and has the apertures and arranged to i 
5 depending threaded conduit 35 to which connected with the line wires carried by said 70 
may be attached the lamp 36 and reflector su i 
37, said. lamp pest vided with the con- 2 
ing leads 38 an extending upwardly 
through the conduit 35 into the chamber 9 
10 out through the bushings 33 and 3 to can- 
nection with the line wires 5 and 6. 
It will be obvious that by the structure thus 
contemplated the connections that may be 
: made within the chamber 9 are weather-proof 
18 and that the connections 88 and 39 may be 3 
continuous or a splicing may be effected with- 
in the chamber 9, if desined, and the hausing 
thereby forms a junction box. 
Ee Safe space showra in Pig. 3 ia peo- means. 
20 vided with a clamp structure such as shown _ 3 
: supporting the lamp fixture in Fig. 2, and 
guspended thereftom is the inverted T-shaped 
frame comprising the stem 50 connected with 
the lamp structure by the cotter-pin 51 and arms, 
| 8 having e arms 52 and 53, the stem 50 being 
provided with the insulator 55 and the arms 
cal the insulators 56 and 57 respec- 
’ fre , retained thereon by the cotter-pins 58 ith 
and 59. 
% Like the lighting fixture, the wire spacers car 
are attached thet 


wely. 
will ke obvious that the connecting wires, i 
be ens a oe 
conduit 85 into the chamber 9 
], then out the > 
3 ana 34 and. connected with 


B 
the 
E 


Shik 


an 


may be 
tected. from 
9 PT db not 


the precise detai construction ar. 


pomnent es herein spt forth, as tition <i! 


the ous. modifications ma 
See ee a ees aoe 
i UTes 0; as r ; 
+ Sppanded claims. ds 


"Having thus Geecribed my iarention, I vided 
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T. N. VAIL. 
TELEGRAPH AND TELEPHONE LINE. 
No. 279,289. Kgl. Patented June 12, 1883. 
aera. A 
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(No Model.) 


Wierresses. Trvermtor 
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THEOPORE X. VAIL, OF BOSTON, MASKACHUSETTS, 


TELEGRAPH AND. TELEPHONE LINE. 


SPUCIFICATION forming part of Lettere Patent Wo, 970,260, dated June 19, 1883. 
Apeliration Sted April 9,100. (Xe amirt) 


below the mek indead of aluve, ax in Fig. 2. 

The poles P carry the wan cruecurnny, ¢, 
fitted with porting-inanlators in the usual 55», 
way. In addition tothe erae-arny, the polen 
abw xupport a xrong iron or xdcel wire, 1, 
which runs from pole to pole, and may or may 
wot be imulated, In the figure it in shown at 
being attached tothe inmbltton /, and when x 60 ,. 
ireulated it may be wel asa cunluctor, I pro- 
vide, abw, and arrange in any denired number 
between Une poles, light racks or framen inade 
of woud, aml comdd ing, wt xhown, of a neriet 
of crustarnny, 6, fixed tramvenely to an up- 65 w 
Tight, There are hang from thexuxpending- 

re between the poles P, and xerve hath to 
support the wires aml to prevent then: from 
| inte cuntact with one andher, The 


a 
i 


’ aualler wires ieare of copper, or of anyault. 

The superior clettri- able alloy thereof, aml are eonaerel ten tlaer fn- 

of copper wire are and have mulatars of bath the poles 2 and racks A; or, 

undendood, and for prolected 1 ig ina nesese erwern I profertedtinperve with the hu. 

i matlatom. the raid wires oe tay be Gedened 

merely to the pit of the mid poles umd racks, 

Ax shown in Fig. 2, the ampenlingz-wire may 

he sapported by the top of the poles and allow 
. it | the racks A to Gall below if; or it may, an in Fiz. 
Loan | 53, be attachenl to the pole at the lower point, 
} ane in xaeh 2 eur the mick A woukl be satp- 
| aka thereon. If many ‘wires of were towel, 
woukl he fund convenient te xapport the 
racks by a heavy wire at beth top and bottom, 
and in the figure the racks are xhown a being 
provided with hulend, whereloy tleey meay bee al - 
tached to two of such mampemding-wirs, 1 
many oben, if J nee elect, tem msre A hasans eoteer 200 p> 
porting-wire af either ley» or Ueaskteren, 1 saaty’ 
abe: cumd ruct the racks A with more than ove 
upright «. thes melding od rength to the frame, 

Tt will be olmerved (hat the nicks or frames 
Aad the wires ware mutually dependent, tht 
were manpoyeort ieege ter Srunneens, sanel there frumen, 
teat be met yopmoet bon saneed seerpoenerral Longe thee wires, the 
whole being mappertedd ly und ampemaleel oS 
from the heavy steel or iron wire I, whieh ts 
maapportedd only Toy thee parler, 

iy my invention 1 um thes enabled tote 


i 
tH 
Hl 
f 
{ 

: 
i 
i 
3 


upper or other wire of nol or won-tenacloun 
character, but of high cleetrie cunluetivity, 100 
ing-rarks. Vig. 2 fn anection of line-wite 
showing the wer of my in- 
of the w gooulre = + 
from the wer of a muck 
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279,289 


larger iron or xteel conductor. Morvover, by | the combination of the couluctum, the sories 
thé axe of such xmall wires the weight upon | of fixed supporta—auch an - 
tho supporta ix greatly diminixhed, and an in- | with a separate pin or rext for cach conductor, 
finitely greater number of lino-wires may be | and the intermediate movable supports, alev 30 
5 mapportod by thename poles than thexaid pules | provided with a separate pin.or rest for cach 
would otherwine bo capable of carrying. conductor, nuletantially as described. 

In practice the nuspending-wire BK may be | 3. The combination, substantially as beve- 
of any'suitablo rize—for example, No. 4 gal- | inbefore described, of a heavy nage 
vanized iruua—and tho cundacting-wires w are | wire of iron or steel, and a sericea of suitable 55, 

19 of much xmaller gaye and Jighter weight, va- | supports or poles therefor, with a series of aux- 
vying, for example, from No. 14 (0 No, 2U., 1 iliary supports consisting 
, however, contine mynelf herein to any 
-apecial ans or weight, since it ix evident that 
Lee mae be greatly varied without contra- 
15 ccalex tha ba of my invention, provided | copper, 
ulwayn.that the ‘nnapending-wire is relatively metal or alloy, tha said conducting- 
larger. and stronger than the suxpended.can- rare imeanl ogee efit ase ee 
ducting-wiren. and ‘auxiliary xapports, forthe purposes apeci- 
‘1 am aware that it hag heretofore Deen pro fied. 
2) posed to une intermediate xupportefor the line- Tn testimony. chercof:1 havesigned my name- 
wiren between: the fi: nupports, being sus- | to thixxperification, in the presence oftwoaub- 
ponded frote a strong wire or cable. [do not. srribieg ~Haweny thin G8 dag of Apel. Te 
“therefore lay. claim to intermediate aupparta, | BO X. VAIL 
| Witneamen:. 
“1. Ina aystem. of electrical communication, 
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Complete accepted: Aprel 19, 1929. 
PROVISIONAL SPECIFICATION. 


ively near together, while 
r the risk of contact, and le-en- 
ing the inductive drop on alternating 
- current systems. 
‘Where it is desired to place low pressure 
wires on the same as high pre~sure 
I usual 
a 


the low pressure e 
earthed before it cam reach the high pres- 
sure wire below it and the earth wire. 


Dated: The Seventeenth day of Devem- 


W. FENNELL. 


7-~zovements in Methods of Guarding for Overhead Electric 
Lines. 


Tic7t0 Fexwext, General Manager and ascertained in and by the following 
z of the Mid-Cheshire Electri- statement :-— 


: Hit . it has been customary 
vide, in each span, a number of sbort 
ridying wires to connect two wires form- 
ing one conductor which are placed at one 
3S level under the other wires, which are 
usually the higher pressure or “* live ** 
conductors in relation to earth, so that if 
a “live” conductor: breaks it must, i 
falling, come into contact with the bridz- 
40 ing wires.and he sbort circuited or earthed. 
This construction has the disadvantage of 
requiring two wires to be at one pressure, 
forming one conductor with a resurting 
increase in streas due to wind pressure and 
45 an increased cost. Thus, a three con- 
ductor line requires four wires. 
‘According to this invention I provide 
metallic bridges or suards and connect 
each directly to one line wire but fix it to 
20 another line wire through an insulator, 30 
avuiding the necessity of having two hne 
wires at one re to support a guard, 
also providing a suitable means for con- 
necting wire to wire at intervals through- 
25 out a span, binding them together, a0 that 
they away in unison, enabling the wires to 
be comparatively near together 
acing the risk of contact and 


‘ conductors, . 
bination of metallic ends for contact with 
the conductor and well designed insula- 
tors having a long leakage path are neces- 
sary, 90 that surface leakage. which can- 

40 not be prevented entirely. 

ini electrol 


which is below it. Where the high pe~ 
sure wires are to he placed in the anwve! 
Persition telew the lew prenure wite., 
the arrangement ix the ber pee 
sure wire Leing placed aleve the earthed 3 
wire, sw that if the low premate wite : 
leaks, it must Le earthed Lefere it ean - 
reuch the high pressure wite bebar it snd 
the earth wire. 

This invention may be carried cmt cx 
several ways which will be destiled 5 
reference te the arrompany ine draw ins. 

Figure 1. shows one form. of lridcix 
wire of gaurd, specially suited tor comnet. * 
ing wites at considerable putential Giffler- g 
ences, °° gamed ** be °° shesw twos peatte of 
the bridge cunnected together werksni- 
cally, ‘but insulated electrically Sy the 
insulator “*¢ "°. The turned «ut rds at0 
suitable far binding to the cmdorer § 
ed. dl” lat any desired Sxinz d- 
vice may Le used. 

Figure 2. shows anuther form of Lids. 
specially suited to act as a becripantal 
catching guard, connected {rem an earth ® 
wire to an earthed retura wire. which com: 
sists of a hent metal wire or strip “«". 
1° with an insulator “ lnund to 
one line wire at °°. The wireor strip | 
is clamped or otherwise fixed tu the «thet §§: 
wire “d.1."" ; 

Figure 3. uhows the applivation ot the 


2 


will then be at 


line with one Wire carthed. The 399 
three lines “0.3. ** 12." and ** 120- othe | 
latter preferably. being earthed: are cack 
fixed to insulators in the uxaal wax, while 


“eV ix i at the <ame 


th chee 
2 «t Yi Sead 
above the 


feat 
three 3 
“1s 


“1, Le 
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sure wire breaks, it must be earthed before 
at can reach the high presure wite below 
it and the earth wire. 

Uavinz new teularly described 
aml aveertained the nature of my said 45 
Taveation and in what manner the same 
is to be performed, [ declare that what 
T elaim ix >— 

1, In an overhead line the use of a etal 
bridge ar bridges supported by two line 50 
Wires, so dixpesed in relation t sther line 
Wires or earth as to form a zusnd to pre- 
seat line wire. at different potential~ com- 
jaz inte contact. or te catch and «bert 
cireuit or earth them if they Lreak : such 
metal bridze being connected te one wire’ 
direct and to the other wire through un 
insulator which may he in contact with the 
Wire or may Le provided with a metal end 
connector, 

2 In an overhead Tine the uw ot a 
metal bridsy fixed hetween two line wires. 
such bridze having its -ends insulated 
from cach other by an insulator +» shaped 
as te offer a high resistance te surface Jaak- 
ace. the Lridice ends Leing ot the ~ame 
metal ax or of 2 metal eleetre peritive ‘to 
the line wires where in contact therewith. 

3. The bride sub-tantially as de~crihed 
and illustrated in firure 1. 

4. The metal bridge <alstantially <5 
decribed and ilastrated in fizure 2. 

3+. The combination of bridze~ and con- 
darters illustrated in each of the drae- 
iuge Firures 1. te FT. sulstantially ox 


8 


w 
a 


Tony 


Dated the seventeenth day of September, 
W. FENNELL. 
$$$ 
Behl: Printed for Hie Majnty’ Statianrry Offer. by Love & Malro sen, Lidd.21929 
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U. S. DEPARTMENT OF COMMERCE 
Unrrep States Patent OFFICE 


November 21, 1960 


Tus 1s To cerTiry that the annexed is a true copy from the 
records of this office of Official Translation of Swiss Patent 
Number 63,677, dated February 17, 1913, to Alfred Kunze, 
for Protective Device for Multiconductor Overhead Elec- 
tric Lines. 
By authority of the 
CommissioNEE oF PaTENts 


/s/ W. G. Lascaam, JB. 
Certifying Officer 
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Translation of Swiss patent No. 63,677, Class 111 a; to 
Alfred Kuwze, Germany; dated Febrnary 17, 1913. 


Protective Device For MULTICONDUCTOR 
Overneap Exectric Lroves 


Pole-supported electric lines comprizing a plurality of 
coductors are known to oscillate in the wind. These oscil- 
lations may cause contacts between conductors, so that 
short circuits and other disturbances may occur. 

The present invention is designed to prevent such con- 
tacts of conductors, and therefore to eliminate the men- 
tioned disadvantages. 

The drawing represents two examples of construction of 
the invention, each of which is illustrated in one figure. 

In figure 1, (a) designates a spacing member forming a 
frame. In accordance with the number of wires or cables 
represented, said frame is shaped in the form of a triangle. 
If four wires were provided the frame would be rectangu- 
lar, and pontagonal in the case of five wires. A pin (b) 
projects at each corner and an insulator (c), e.g-, made of 
porcelain, is fixed to each of said pins. The external sides 
of these insulators are each provided with a groove (d) in 
which a wire or cable is mounted. Fastening is effected by 
means of wires such as (f). 

The second structural form shows a trestle-like support 
provided with two arms (a) instead of a frame. The method 
of fastening the conductors differs from that of the above- 
mentioned design. Recesses (g) are provided in the middle 
of the support and at the ends of arms (a). In coopera- 
tion with symmetrically arranged hoops (h) said recesses 
form a sort of clamp. Hoops (h) are very simply fastened 
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to support (a) by means of screws. A porcelain element 
(c) for the conductor is inserted in each clamp. Said ele- 
ment here consists of two parts and is provided with a pas- 
sage in the middle thereof. The conductor is arranged in 
said passage. 

The above-described devices are specifically designed for 
high voltage cables, but can also be utilized in connection 
with other types of conductors. 


Cram 


A protective device for multiconductor overhead electric 
lines characterized by a rigid spacing member arranged 
between the conductors fastened thereto in such a manner 
as to maintain a determined distance between said con- 
ductors. 


One (1) sheet of drawings: figures 1 and 2. 


US Pat. Off. Tr/PCC 
9-27-60 
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W. L. HENDRIX 2,820,083 
AERIAL CABLE 3A5e 
Filed June I Wlant’s Exhibit 2 
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Memorandum Opinion 


UNITED STATES DISTRICT COURT 
For rHe Districr or CoLuMBIA 


Civil Action No. 1414—59 


Rosert C. Watson, 
Defendant. 


a 


The Court, having heard testimony and argument at the 
hearing upon this case and having reviewed the authorities 
cited by counsel, has also reviewed subsequent to the trial 
the several exhibits admitted in evidence in the case. The 
Court is of the opinion that the plaintiff’s claims are not 
patentable over Vail and Fletcher and, accordingly, finds 
for the defendant in this action. The Court concludes that 
the evidence offered by the plaintiff failed to overcome the 
presumption that the action of the Patent Office is correct. 
Abbot, et al. v. Coe, 71 App. D. C. 195. 

Counsel will submit an appropriate order, findings of 
fact and conclusions of law. 


Epwarp A. Taam 
Judge 


Dated: 1/10/61 
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Findings of Fact and Conclusions of Law 


1. William L. Hendrix brought this action under 35 
U.S.C. 145 to authorize the Commissioner of Patents to 
issue letters patent to him containing claims 23 through 
30 of this application entitled “Self-Supporting Aerial 
Cable System, Method and Means”, Serial No. 250,003, 
filed October 5, 1951. 


2. The plaintiff's application and claims relate to an 
electric power distribution system or line comprising at 
least two electrical conductors. The conductors, along with 
a single supporting messenger wire or cable, are strung be- 
tween supporting poles. They are secured to the poles 
in a predetermined spaced, substantially parallel, relation- 
ship, with the messenger wire disposed above the conduc- 
tors. 

It is the purpose of the messenger wire to furnish addi- 
tional support to the conductors between poles and to facili- 
tate prevention of the conductors swaying closer together 
than the selected predetermined spacing. This is accom- 
plished by providing a plurality of holder or hanger-spacer 
elements or clamps at locations spaced between adjacent 
poles. The holder elements are clamped about the mes- 
senger wire to be supported thereby. They are also clamped 
about the conductors to support them and to maintain them 
in the same predetermined spaced parallel relationship in 
which they are clamped to the poles. The holder elements 
are made of insulating material, the application specifically 
suggesting materials “known under the trade names or 
designations ‘lucite’ and ‘plexiglass’” and “certain natural 
and prepared woods.” 

In a preferred embodiment, the messenger wire and con- 
ductors are spaced one below the other in vertical align- 
ment, with the messenger wire directly above the conduc- 
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tors. The holder elements are each made up of two laterally 
opposed clamp members. These two clamp members have 
opposed matching semi-circular recesses cooperating to 
define spaced circular passages along their line of engage- 
ment. Matching openings in the two clamp portions at each 
end and an intermediate point permit clamping the por- 
tions together with the messenger wire and conductors 
disposed in the respective circular passages. Cushioning or 
filler sleeves of a resilient composition may be disposed 
about the messenger and conductors within the passages. 

In the Hendrix construction, the holder elements prevent 
the conductors from coming closer together than the selected 
predetermined spacing. The degree of spacing thus may 
be selected at the minimum value which will provide the 
necessary electrical isolation between conductors. The 
amount of spacing necessary for a particular operating 
voltage depends upon the thickness of insulating covering 
provided on the conductors, with the necessary spacing 
becoming less as the thickness of insulation is increased. 
As an example, the application discloses providing the con- 
ductors with approximately half the thickness of insulation 
which would be required if the conductors were to be em- 
ployed in a cable construction in which they would contact 
one another. These conductors are then spaced by such 
amount as is found adequate for the voltage employed. 

The application points out that the messenger wire and 
conductors are retained in the same relative position 
throughout the length of the system. This results in it be- 
ing possible to identify a particular conductor, such as 
that connected to a particular phase of a multi-phase sys- 
tem, at any point along the length of the system, simply by 
reason of its position, such as top, middle or bottom posi- 
tion. 


352a 
Findings of Fact and Conclusions of Law 


3. The Vail patent, No. 279,289, discloses a distribution 
system or line for the electrical conductors of a telegraph 
or telephone system. The conductors, together with a single 
supporting messenger wire, are strung between support- 
ing poles. The messenger wire and conductors are secured 
to the poles or cross arms thereon, in spaced predetermined, 
substantially parallel relationship, with the messenger 
wire disposed above the conductors. 

The messenger wire here serves to furnish additional 
support to the conductors between poles and to facilitate 
maintaining the conductors in the desired spaced relation- 
ship. For this purpose, a plurality of supporting racks or 
holder elements are provided at locations spaced between 
adjacent poles. These racks are suspended from the mes- 
senger wire and support the conductors in the same pre- 
determined spaced parallel relationship in which they are 


supported at the poles. The racks are described as “light 
racks or frames made of wood.” 


Since the spatial relationship of the messenger wire and 
the conductors is the same throughout the system, it is pos- 
sible to identify a particular conductor, such as one having 
a certain cirenit connection, at any point along the system 
simply by reason of its position. 


4. The Fletcher patent, No. 770,278, relates to racks for 
supporting a plurality of electrical conductors in spaced, 
insulated, relationship. It discloses a rack which is made 
up of two opposed clamp members having opposed matching 
semi-circular recesses cooperating to define spaced circular 
passages along the line where the members meet. Split 
insulating bushings having semi-circular openings are fitted 
in these passages to receive electrical conductors. The two 
members are clamped together by bolts extending through 
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flanges at their ends to clamp the conductors within the 
split bushings. 

This patent refers to the device disclosed therein as an 
“insulated” rack and specifies that the split bushings may 
be constructed of “any insulating material—for example, 
porcelain, glass, rubber, mica.” 


5. The Nightingale patent, No. 1,813,863, discloses a sys- 
tem or line for distributing electric power to lighting units. 
The system comprises a circuit employing three electrical 
conductors and a messenger wire for supplying support to 
the conductors. Supporting and spacing hangers or holders 
are clamped to the messenger wire at points spaced from 
poles or like means supplying principal support to the mes- 
senger wire and conductors. The holders engage the con- 
ductors at points spaced below the messenger wire, holding 
them in spaced insulated relationship. The patent points 
out that the holders both support the conductors from 
the messenger wire and maintain them in properly spaced 
relationship. 


6. The patent to Kunze, Swiss patent No. 63,677, relates 
to a high voltage electric power distribution system or line 
employing three conductors. Frame members are clamped 
to the conductors at spaced locations intermediate the sup- 
porting poles to maintain them in spaced parallel relation- 
ship. This arrangement serves the purpose of preventing 
the conductors from swinging into a closer relationship 
which would cause electrical disturbances. 

Figure 2 of this patent shows a frame member which 
holds the conductors spaced in a triangular relationship. 
Each conductor is received in a passage formed in a split 
porcelain element clamped in the frame. 
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7. The Fennell patent, British patent No. 310,070, dis- 
closes, in Figure 5, a three phase, four wire, electric power 
transmission line. The conductors of this line are supported 
from poles and spaced one below the other in vertical 
alignment. At spaced points between the poles, an insulat- 
ing bridge member is secured between each pair of ad- 
jacent conductors. The patent points out that bridging the 
conductors with insulating means in the manner disclosed 
has the effect of “enabling the wires to be spaced com- 
paratively near together while reducing the risk of contact 
and lessening the inductive drop on alternating current sys- 
tems.” 


& The Emmons patent, No. 

ing clamps. Each clamp consists 0 

ceiving a conductor and a key portion which fits on to the 
base portion for clamping the conductor in place. The base 
portion may be secured to an ordinary pole-line cross arm 
or it may be incorporated as an integral part of the cross 
arm itself. The base portion may be made of “glass or any 
other suitable insulating material such, for example, as 
molded material containing phenolic condensation products, 
or such other material as may be found desirable.” 


insulating gas under pres- 

f the conductors and the 

presence of the gas, the conductors may be either bare or 
“pave no covering which is sufficient to insulate them under 
the high voltage of the current being transmitted thereby.” 
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10. In view of the Vail patent, it would be obvious to a 
person having ordinary skill in the electric power transmis- 
sion art to provide a distribution system which is sup- 
ported from poles, and employs rigid light weight holder 
elements of insulating material between poles to support 
two or more electrical conductors, associated in a single 
circuit, from a messenger wire or cable, in spaced relation- 
ship, including in vertically aligned, spaced relationship. 
It would be an obvious matter of design, and not amount to 
patentable invention, to adapt such system for operation 
at voltages of 2,000 volts or more by making appropriate 
modifications, including employing such combination of 
thickness of insulation on conductors and spacing between 
conductors as will provide effective electrical isolation 
for the individual conductors. In particular, it would be a 
mere matter of choice to employ conductors with insula- 
tion of a thickness approximately one-half the thickness 
necessary in a cable where the insulated conductors are 
secured in contacting relationship. 


11. The showing of elements supporting the conductors 
of a power distribution circuit from a messenger wire and 
maintaining a predetermined spacing between the conduc- 
tors, in the Nightingale patent, would suggest to a person 
having ordinary skill in the art that a system in which 
electrical conductors are supported and spaced as disclosed 
in the Vail patent be adapted and designed to accommodate 
electric power distribution systems operated at voltages 
of 2,000 volts or more. 


12. In view of the Fletcher patent, it would be obvious 
to a person having ordinary skill in the art to employ op- 
posed, interfitting, releasably clamped members on holder 
elements supporting conductors of an electric power dis- 
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tribution system to provide spaced parallel passages or 
seats for the messenger wire and conductors. The Fletcher 
patent would also make it obvious to such a person to pro- 
vide the holder elements of such a power distribution system 
in the form of clamps made up of pairs of laterally opposed 
members of insulating material having matching spaced 
recesses cooperating to define spaced, vertically aligned 
passages or seats in which the messenger cable and con- 
ductors are clamped in spaced, vertically aligned relation- 
ship. It would be an obvious matter of mechanical design, 
and not amount to invention, to provide a cushioning and 
filler sleeve of a resilient composition about the messenger 
cable and conductors where they are engaged by the clamps. 


13. The Kunze and Emmons patents would suggest to a 
person having ordinary skill in the art that holder elements 
suspended from a messenger cable between poles of an 
electric power distribution system for supporting the con- 
ductors be provided with clamping members for holding the 
conductors in spaced parallel relationship. 


14. It would be a matter of design choice, and not in- 
vention, to arrange the electrical conductors in vertically 
aligned relationship below the messenger wire in an elec- 
trie power distribution system in which supporting mem- 
bers or holder elements of insulating material are sus- 
pended from a messenger wire at spaced positions between 
poles to support and space the conductors. The arrange- 
ment of electric power conductors in spaced vertically 
aligned relationship shown in Figure 5 of the Fennell 
patent particularly suggests that such vertical arrange- 
ment be employed. 


15. The Fennell and Kunze patents would each suggest 
to a person having ordinary skill in the art that it would 
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be desirable to reduce the amount of swaying possible be- 
tween conductors of a power distribution system by pro- 
viding elements which hold the conductors in predetermined 
spaced relationship between supporting poles. These 
patents would further suggest that the provision of such 
elements would permit using a closer spacing between con- 
ductors than would otherwise be possible. 


16. The Hobart patent would suggest to a person of 
ordinary skill in the art that insulated conductors em- 
ployed in a power distribution system wherein they are 
maintained in spaced relationship to one another would re- 
quire a lesser thickness of insulating covering than con- 
ductors used in a system where they contact one another. 


17. The evidence offered by plaintiff at the trial did 
not overcome the presumption that the Patent Office tri- 
bunals correctly disallowed claims 23 through 30. 


18. As held by the examiner and the Board of Appeals, 
claims 23 through 30 are unpatentable over the Vail patent 
in view of the Fletcher patent. 


19. Claims 23 through 30 are unpatentable over the Vail 
patent in view of the Fletcher patent, and in further view 
of the additional disclosures of the state of the prior art 
revealed in the Nightingale, Fennell, Kunze, Emmons and 
Hobart patents cited by the Board of Appeals. 


20. Claims 23 through 30 are unpatentable over the prior 
art. 
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Findings of Fact and Conclusions of Law 


Coxcuusioss oF Law 


1. In order to prevail in an action under 39 U.S.C. 145 
to authorize the Commissioner of Patents to issue a patent, 
the plaintiff must overcome the presumption that the action 
of the Patent Office which he seeks to overturn was correct. 


2 Plaintiff is not entitled to a patent containing any of 
claims 23 through 30. 


3. The complaint should be dismissed. 


Epwazp A. TamM 
Judge 
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Judgment 


This action came on to be heard at the last term and 
thereupon, upon consideration thereof, it is this 8th day of 
February, 1961 


Apsupcep that the complaint be and it is hereby dis- 
missed, with costs against plaintiff. 


Epwagrp A. Taso 


Judge 
February 8, 1961 
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Notice of Appeal to Court of Appeals 
Under Rule 73 (b) 


Notice is hereby given that the above-named plaintiff, 
William L. Hendris, hereby appeals to the United States 
Court of Appeals for the District of Columbia Circuit 
from the final judgment entered in this action on February 
S, 1961. 


Dos T. HaTFIELD 
403 Munsey Building 
Washington 4, D. C. 
Sterling 3-7354 
Attorney for Plaintiff 


‘Is THE 
Wniteh States Court of Appeals 


For tae Distaicr or Cor EeoUrE 
Appeal No. 16,347 pee ip Cours of 
ery or the ArpeaIy 
} S Cote... 4 
H — Crcusy 


Wroius L. Henper, JUL 24 196; 
Appellant, 
—vs.— Veli Sin 


era 
Dav L. Lapp, Commissioner of Patents, 
Appellee. 


APPEAL FROM JUDGMENT OF THE UNITED STATES 
DISTRICT COURT FOR THE DISTRICT | OF COLUMBIA _ 
(JUDGE TAMM) AFFIRMING THE COMMISSIONER OF 
PATENTS IN REJECTING AN APPLICATION FOR PATENT 


Dos T. Hazrrerp 
Attorney for Appellant 
Mansey Building 
Washington, D. C. 


405 Lexington Avenue 
New York 17, N. Y. 


Bozerrt A. TownseND 
79 Milk Street 
Boston 9, Massachusetts 


Of Counsel 
Ixc., 214 William St. N. ¥. 0, 38; Phone: BEekman 3-2300 


Lawyzas Pxrss, 


Statement of Question Presented 


The question is whether Appellant disclosed and claimed 
an invention which as a whole would have been obvious at 
the time the invention was made to a person having ordinary 
skill in the art to which the subject matter pertains, in view 
of the prior art. 


Davm L. Lapp, Commissioner of Patents, 
Appellee. 
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BRIEF FOR APPELLANT 


Jurisdictional Statement 


The complaint was filed on May 22, 1959 under 35 U. S. C. 
Section 145 (JA 3) in the District Court of the United 
States for the District of Columbia against Defendant’s 
predecessor as Commissioner of Patents, asking the Court 
to authorize the issuance of a patent on his application 
Serial No. 250,003, filed October 5, 1951. The decision of 
the Board of Appeals of the Patent Office was entered on 
March 24, 1959 (JA 38.14). After a judgment (JA 359) 
of the District Court, filed February 8, 1961, dismissing 
the complaint, a notice of appeal to this Court was filed on 
April 4, 1961 (JA 360). Jurisdiction lies in this Court 
under 28 U.S. C. Sections 1291 and 1294. 


Statement of the Case 


The Claims in Issue 


This is an appeal from a judgment of the U. S. District 
Court (Judge Tamm) affirming the Board of Appeals of 
the Patent Office in rejecting an application for patent. 


No claims were allowed by the Patent Office, or by Judge 
Tamm. The claims here in issue, Nos. 23-30, appear at 
JA 48. 


The Environment 


This case concerns the art of electric power distribution. 
Electric power is carried from a generating station to the 
consumer by a distributing system which includes 


(1) a transmission line, 


6 


(2) a primary distribution line, and 


(3) a secondary distribution line (PL Ex. 5; JA 72- 
76, 157). 


Hendrix invented, and his application for patent describes 
and claims, an electric power primary distribution line 
known as aerial cable. The aerial cable is one of several 
types of electric power distribution apparatuses used for 
primary distribution lines (JA 76-81). 


There was some low voltage distribution of direct current 
over short distances as early as the 1880’s (JA 71) but 
electric power can economically be distributed over long 
distances only as alternating current at high voltages. The 
modern electric power distribution system thus originated 
later, when the alternator was invented and the transformer 
was introduced (J.A 71-72). 


The electric power distribution art is of relatively recent 
development, the consumption of electric power being now 
sixteen times what it was in 1920. It has grown continuously 
at a rate to double itseif in each of the last four decades 
(JA 73). 


The different parts of an electric power distribution 
system, and the apparatus thereof, are distinctly different. 
Aerial power cables, and more particularly the aerial power 
cable of the Hendrix invention, are designed for, and ap- 
plicable only to, the primary distribution line (JA 76). 


Transmission lines carry electric power across country 
from a remote power plant at potentials (voltages) in ex- 
cess of 100,000 volts. They comprise conductors carried by 
a large string of porcelain insulators suspended at wide 
spacing from tall steel or wooden towers (JA 73-74; Pl. 
Ex. 16, Photographs III, IV; Pl. Ex. 5, JA 157, 214). 
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The electric power is stepped down to 2,000 to 15,000 volts 
at large sub-stations, from which it is carried at these 
voltages on the primary distribution circuits, with which 
the present application is concerned, substantially to its 
ultimate destination. The primary distribution lines run 
down the streets of our towns and cities (JA 74-76, 214). 

At small transformers, frequently mounted on poles, the 
voltage is again stepped down, this time to 110 or 220 volts, 
and passed to the secondary distribution line. This line 
consists of ordinary service wires, and carries the electric- 
ity into the factories, homes, ete. (JA 215, 75-76; PL Ex. 
5, JA 157, 215). 


Primary Distribution Circuits 
In 1951, when Hendrix first offered his aerial power 


cable for sale, primary power distribution circuits included 
the following three distinct types: 


1. Open wire (Pl. Ex. 26; JA 77) 

2. Aerial cable (JA 77, 265) 

3. Underground cable (JA 81-82) 
The aerial power cable in turn included two distinct types, 
as follows: 


1. Messenger and ring (now obsolete) (field as- 
sembled) (Pl. Ex. 6; JA 77-78, 82) 


2. Self supporting, which included factory assembled 
(a) unidirectional lay, and (b) reverse lay; and (c) 
field assembled spinner type (JA 78-S1, 94-96, 187, 192- 
3; Pl. Ex. 16, Photos VI, VII, IX, and X). 


A third type was introduced and extensively promoted by 
General Electric in the 1950s, but failed completely and is 
no longer on the market (JA 80). 
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The Hendrix aerial power cable (a fourth type) has been 
called the “new” type, and the “spacer” type, but is usually 
referred to today as the Hendrix type. 


The messenger and ring type of aerial power cable had 
become largely obsolete by 1950, although it is still being 
used today (JA 82). 


Underground cable is too expensive to be used except 
in the downtown sections of cities (JA 82). It costs from 
10 to 35 times as much as other types (JA 82, 149). It is 
competitive with aerial power cable only in fringe areas of 
the downtown section of cities, and not competitive with 
open wire which is no longer permitted in urban centers. 

Pre-Hendrix aerial power cable (self-supporting) was 
used in suburbs, small cities and towns, and heavily treed 
areas. It was competitive with open wire in its fringe areas. 
Hendrix cable extended those fringe areas until the self- 


supporting type became obsolete, although it is still being 
used today (JA 110). 


In the open wire type of primary distribution line the 
conductors are supported most commonly on wooden poles 
(or on cross-arms attached thereto). The conductors are 
bare (JA 238), or have only a weather proofing covering 
(PL Ex. 16, Photo VII). They are protected in part by 
mounting individually at a spacing of, say, 3 feet (JA 
125-6; PL Ex. 26), wide enough to prevent their swinging 
together in mid-span; and in further part by being secured 
to the poles or cross-arms through full voltage insulators 
(JA 147-8, 215). 


In all of the aerial cable type of primary distribution 
line (including Hendrix) the conductors are supported 
from, and also protected by, a strong steel wire or “mes- 
senger”, to which the conductors are fastened all along 
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their lengths, and which is supported on poles (JA 187- 
193, 196, 265). 


The prior designs of aerial power cable (the self-support- 
ing type) all had the insulated conductors positioned in con- 
tinuous contact with one another, and fully insulated, that 
is, covered with an insulating material of a composition and 
thickness at least equal to an industry-specified minimum 
standard (Pl. Ex. 18, JA 120-121; Pl. Ex. 23, JA 123; Pl. 
Ex. 10, JA 187). 


The Hendrix Invention 


The Hendrix invention is described in his application 
(JA 11-26) ; is shown in Plaintiff’s physical exhibits 2, 29, 
and 30; is further photographed and described in three 
Hendrix advertising folders (Pl. Ex. 15; JA 288, 115); 
and its advantages are described and illustrated in un- 
solicited (JA 111-113) engineering articles (Pl. Ex. 8; 


JA 158) and advertising of the Kaiser Aluminum Co. 
(Pl Ex. 11; JA 194). The invention is summarized in 
Judge Tamm’s Findings of Fact at JA 350-351; and is 
succinctly described in the opinion of the Board of Ap- 
peals, where it is said at JA 39-41: 


“In the specification as originally filed appellant 
points out that in various respects including low 
initial cost and installing ease the open wire forms 
of power lines for outdoor use are advantageous and 
this applies to rural and other relatively open ter- 
ritories where tree conditions, congested areas, neigh- 
boring structures, or other factors do not interfere. 

“It is asserted by appellant that the operation of 
open wire circuits has proved troublesome under the 
conditions stated in the next preceding paragraph in- 
volving more or less steady tree trimming or the use 
of extra long poles to raise the wires above the trees. 


10 


“To avoid the above mentioned difficulties the modern 
trend in the art has been towards the use of fully 
insulated individual conductors laid in close proximity 
to each other and supported from a continuous upper 
strand of steel or other type of wire known as & 
messenger by means of U-shaped hangers or by a 
strip of wire wrapped around the messenger and 
conductors. 

“Appellant proposes to obtain some of the ad- 
vantages of the older open wire type power line 
installation and at the same time obtain the benefits 
of the self-supporting aerial cable assembly by pro- 
viding a certain permanent and predetermined mini- 
mum-maximum spacing between cables by means of 
a plurality of horizontally spaced insulating hangers 
(40) suspended from a messenger strand (20) and 
supporting vertically spaced conductors (30). He also 
proposes to use the insulating spacers as a means for 
permitting him to reduce the thickness of the insulated 
sheath (32) conventionally used on the conductors. 

“Jt is stated by appellant that the conductors may 
be made of aluminum or copper, which conductors 
when used in a conventional cable rated for 5,000 
volts have an insulation thickness of 10/64 inches, 
whereas with the instant system the thickness of in- 
sulation may be reduced to 5/16° of an inch. In short, 
the thickness of the insulation may be reduced to half 
its conventional value.” 


The Decisions Below 


The claims in issue, Nos. 23-30 (JA 38.4) were sub- 
stituted, during the appeal to the Board of Appeals, for 


* Should be 5/64—JA 16. 


11 


those finally rejected, the substituted claims being in better 
form for the appeal (JA 38.11a). 


The appealed claims were finally rejected by the Primary 
Examiner on Vail 279,289 (JA 328), on Vail in view of 
Fletcher 770,278 (JA 317), or on Fletcher (JA 31-32, 42). 


The Board of Appeals sustained the Examiner in this 
rejection (JA 48-54). However, the Board must have had 
some doubt about this decision, as it made an independent 
search (JA 54) and cited five additional patents as prior 
art (JA 39), rejecting the claims also on these references 
(JA 54-60). The additional patents are: 


Emmons 1,538,428 (JA 314), 
Hobart 2,167,510 (JA 320), 
Nightingale 1,813,863 (JA 324), 
British 310,070 (JA 331), 
Swiss 63,677 (JA 338). 


Judge Tamm wrote a short opinion (JA 349) in which 
he simply affirmed the rejection on Vail and Fletcher. 


However, in his Findings of Fact (JA 350) he described 
all of the patents cited (JA 352-4) and held that particular 
individual elements of the invention could be found in these 
various patents (JA 355-7). He further held that the 
presumption that the Patent Office tribunals had correctly 
disallowed claims 23-30 had not been overcome (JA 357, 
par. 17); that the claims are unpatentable over Vail in 
view of Fletcher (JA 357, par. 18); and unpatentable over 
Vail in further view of the state of the prior art revealed 
in the additional five patents (JA 357, par. 19). 


Statutes Involved 


The statutes involved in this case are 35 U. S. C. $§102 
(a), 102 (b), 103 and 145 (Patent Act of July 19, 1952, 
Public Law 593, S2nd Cong. 2nd Session) which read as 
follows: 


“§102. Conditions for patentability; novelty and loss 
of right to patent 


A person shall be entitled to a patent unless— 


(a) the invention was known or used by others in this 
country or patented or described in a printed 
publication in this or a foreign country, before 
the invention thereof by the applicant for patent, 
or 


(b) the invention was patented or described in @ 


printed publication in this or a foreign country or 
in public use or on sale in this country, more than 
one year prior to the date of the application for 
patent in the United States, or”— 


“4103. Conditions for patentability, non-obvious sub- 
ject matter 


A patent may not be obtained though the invention is 
not identically disclosed or described as set forth in 
§102 of this title, if the differences between the sub- 
ject matter sought to be patented and the prior art 
are such that the subject matter as a whole would 
have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not 
be negatived by the manner in which the invention 
was made.” 
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“§145. Civil action to obtain patent 


An applicant dissatisfied with the decision of the 
Board of Appeals may, unless appeal has been taken 
to the United States Court of Customs and Patent 
Appeals, have remedy by civil action against the Com- 
missioner in the United States District Court for the 
District of Columbia, if commenced within such time 
after such decision, not less than sixty days, as the 
Commissioner appoints. The court may adjudge that 
such applicant is entitled to receive a patent for his 
invention, as specified in any of his claims involved 
in the decision of the Board of Appeals, as the facts 
in the case may appear and such adjudication shall 
authorize the Commissioner to issue such patent on 
compliance with the requirements of law. All the 
expenses of the proceedings shall be paid by the ap- 
plicant.” 


Statement of Points 


1. The Hendrix invention was not disclosed in Vail or 
Fletcher, or both, and the differences between the Hendrix 
subject matter and the prior patents would not be obvious 
to a person having ordinary skill in the art. 


2. The evidence newly presented to the District Court 
proved conclusively that the Hendrix invention satisfied 
a long-felt want, solved a problem on which persons skilled 
in the art had previously worked unsuccessfully, and has 
enjoyed outstanding commercial success on its merits. 


3. The findings adopted by the District Court are con- 
trary to the evidence before it, and are not consistent with 
the holding of the Patent Office. 
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4. The Patent Office action was erroneous on the record 
before it, and the evidence newly before the District Court 
overcame any presumption that the Patent Office action was 
correct. 


5. Aerial electric power distribution cables adapted for 

at least 2,000 volts are not related in design to communica- 
~ Gon lines, open wire lines, low voltage (ander 600 volt) 
lines, or underground cables. 


6. The design of an electric power distribution cable is 
not routinely achieved by merely combining an insulation 
on conductors with a spacing between conductors; neither 
does it call simply for ordinary skill of the art in choosing 
a conductor spacing and then adjusting insulation to the 
rated voltage, or choosing an insulation thickness and then 
adjusting conductor spacing to the rated voltage. 


7. None of the prior patents cited by the Patent Office 
is concerned with the storm proofing of aerial power lines, 
or discloses an aerial cable type of electric power dis- 
tribution system, or teaches or renders obvious the design 
of a new type of aerial power cable adapted for at least 
2,000 volts and in which the conductors are spaced from 
one another. 


8. The Patent Office and the District Court erred in 
holding that appellant was not entitled to a patent contain- 
ing claims Nos. 93-30 of Hendrix Application Serial No. 
250,003. 
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Summary of Argument 


The use of electricity has doubled every ten years for 
the last forty years. There is sixteen times as much used 
today as in 1920. 

With increased use, electricity has become a necessity 
even to life itself, e.g., hospitals, water pumping stations, 
and even in the heating of homes. Today, and in 1950, 
a hurricane or a major storm which interrupts service for 
more than a brief period can be a catastrophe. 


At one time all electricity was carried on open wires, 
even in the downtown sections of cities. This is still in use, 
although obsolete for new construction even im open coun- 
try with no trees. Its vulnerability to storms, and unsightly 
appearance, made it highly undesirable where economics 
permitted the use of any kind of aerial cable. Hendrix cable 


has now made it obsolete. 


Underground cable has long been used in the downtown 
sections of cities because of appearance and reliability. It 
costs from ten to thirty-five times as much as open wire, 
and this cost precludes its use elsewhere. 


Aerial power cable is now used in city and country be- 
cause of safety, reliability, and appearance. In 1950 the 
aerial cable then available cost three to four times as much 
as open wire. 


By 1950 the public utilities, the Public Service Commis- 
sions, the newspapers, and the public had become very 
storm conscious, and strenuous efforts were being made 
to find some apparatus for power distribution which would 
give greater safety and reliability in storms. The aerial 
power cable then in use provided the safety but was subject 
to numerous serious shortcomings in addition to its exces- 
sive cost. Cost alone precluded widespread use. 


16 


Hendrix aerial cable provided the answer. It has many 
advantages which can be grouped into four main classes, 
each of which alone is a dramatic breakthrough in the 
aerial cable art, namely: 


1. Low cost 

2. Reliability 
3. Workability 
4. Flexibility 


The electric utilities are very conservative in their en- 
gineering. They engineer for thirty years. Capital costs 
are high, safety is imperative, reliability of service is im- 
perative, and they are vulnerable to public criticism. The 
utility engineers saw great promise in the Hendrix cable 
but, like the Patent Office Examiners, did not recognize 
its tremendous advantages. 


The first experimental section of Hendrix cable was in- 
stalled in 1951 as part of a single order, but the order was 
not completed until 1953, after two years’ test. This was 
typical. It was not until 1955 that Hendrix got his first 
repeat order, after four years’ test. By 1960, however, more 
than six million feet of Hendrix cable had been sold by 
Hendrix, at a price of more than $2 million dollars, and 
this by a small new company just beginning its business. 


Hendrix had powerful competitors such as General Elec- 
tric, Anaconda, Kaiser Aluminum, Southern Electric, Rome 
Cable, and Robbins & Sons. These companies disparaged 
Hendrix cable and tried to drive it off the market until 
1958. They then got on the bandwagon and began to 
manufacture and to praise the product they had disparaged. 
The merits of the product were solely responsible for its 
success against great odds. 
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The Examiners in the Patent Office are, of course, not 
directly involved in the problems of the transmission of 
electricity, and their engineering education was appar- 
ently completed before many of the recent advances in 
this field were made. It is not surprising that they failed 
to recognize the great Hendrix advance when the best 
engineering brains of the utility industry, highly capable 
men, required four years of study, test, and evaluation 
to be convinced. The Examiners did not even recognize 
that there was such a thing as aerial power cable, although 
this was in widespread use by 1950. 


The prior art cited and relied on in the Patent Office 
and in the District Court does not show any aerial power 
cable, teaches nothing with respect to aerial power cable 
that would be useful in a public utility system, would 
provide no help in storm proofing power distribution lines, 
and contains no teaching, individually or collectively, that 
would make the Hendrix cable obvious even to highly 
skilled utility engineers. 

The test of history is the best test of patentable in- 
vention. The Hendrix cable could not have been obvious 
because it was not, in fact, obvious to highly skilled men 
eagerly, even desperately, looking for something that would 
do what Hendrix cable has spectacularly accomplished. 


Argument 


The Witnesses 


Hendrix had 4 witnesses at the trial, himself and 3 
others. All 4 were engineers with a professional life time 
of experience in electric power transmission. 


Hendrix was graduated from Purdue in 1931 with a 
bachelor’s degree in electrical engineering. His electric 
utility experience started before graduation. He spent 
19 years in engineering, research, and engineering sales 
with several manufacturing companies working directly 
with power transmission. In 1950 he started his own com- 
pany for manufacturing power conductors, but was out 
of business in a few months because he could not get 
priorities when the Korean war broke out. In 1951, when 
he was able to get priorities, he started another company 
and began making the Hendrix aerial cable for which 
patent is here sought (Hendrix, JA 62-65). 


Alfred A. Hall, Jr. was graduated from the University 
of Maryland in 1950 with a degree in Mechanical En- 
gineering. He has since worked continuously for the Bal- 
timore Gas and Electric Company as Student Engineer 
in the Electric Division, Draftsman Engineer, Technical 
Assistant, Assistant Engineer, Engineer, and Senior En- 
gineer (Hall, JA 84-5). 


Harry A. Carson has a bachelor’s degree in electrical 
engineering. He is now retired, having spent his life in 
power transmission, mostly as District Engineer for the 
New England Electric System (Carson, JA 133). 


Chester F. Buckley received the degree of Bachelor of 
Science in Electrical Engineering from M.LT. in 1926. 
After a distinguished career in utilities he had his own 
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consulting engineering firm from 1953 to 1957. His firm had 
17 utility systems, among others, as clients. In 1957 he 
returned to industry and is now President of the Stand- 
ard Transformer Company, President of the Elgin Trans- 
former Company, and Vice President of the American 
Gauging Machine Company (Buckley, JA 139-141). 


These 3 men were completely disinterested witnesses. 
Their testimony and their writings about the Hendrix 
cable were based on extensive experience, which experience 
was obtained and reported with no thought other than best 
serving the public and their companies’ interest. They fully 
confirm Hendrix’s own testimony. This impressive testi- 
mony was not, of course, before the Patent Office, but was 
new evidence in the District Court. 


The Hendrix Invention Has Had Enormous 
Success Based Solely on Its Merits 


At the time Hendrix entered the field in 1951 the utility 
engineers were just as skeptical as the Examiners in the 
Patent Office are today. It was not obvious to them then, 
as it is not obvious to the Exarniners today, that the Hen- 
drix cable had the tremendous and totally unexpected 
advantages it has now been proved to have. 


Hendrix got his first order in the late fall of 1951 for 
21,000 feet from the Narragansett City Electric Company, 
of Providence, R. I. (Hendrix, JA 107; Carson, JA 136). 
However, Narragansett would accept only 1500 feet at 
that time, which they tested for two years before ac- 
cepting the balance of the order (JA 107-8, 136-7). All 
other sales were on the same basis (JA 108). It was not 
until 1955 that Hendrix got his first few repeat orders 
(JA 108). 


Yet a short five years later over 6,000,000 feet had been 
sold by Hendrix (JA 110; Pl. Ex. 12, JA 204; Pl. Ex. 13, 
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JA 205), despite powerful competitors who from 1951 
to 1957 tried to drive his cable off the market (JA 111), 
and thereafter tried to drive Hendrix off the market by 
copying what they could not destroy (JA 110-111). There 
is no doubt that this success and flattery were due solely 
to the merits of the invention. 


Also, the Hendrix cable has been the subject of numer- 
ous engineering articles (Pl Ex. 8, JA 158-179) unsolicited 
by Hendrix (Hendrix, JA 111; Hall, JA 87-89; Carson, 
JA 138-9), and in Comnecticut it was ordered into use 
by the Public Service Commission (JA 1534, 276) after 
expert testimony (Buckley, JA 147, 150) based on extensive 
tests and field experience (Buckley, JA 150-153) showing 
that it would avoid loss of life (Buckley, JA 150, 142-5). 


And today, the Narragansett City Electric Company 
which placed the first experimental order is “particularly 


proud” that that company is using this “highly storm re- 
sistant” cable which “filled a very great need” (Carson, 
JA 137). 


Why this difference between the engineers of the Patent 
Office and the engineers of the industry directly affected 
and vitally interested? It appears to be partly because the 
field is new and the engineering has advanced vastly since 
the Patent Office examiners finished their engineering 
courses. The Primary Examiner did not even know that 
there is such a thing as aerial power cable (JA 44) and the 
Board of Appeals apparently agreed (JA 49). Further- 
more, the Board thought that placing the conductors in 
“identifying ordered arrangement” was “poor engineering 
practice and results in an inferior line or cable” (JA 49). 
6,000,000 feet of Hendrix cable have disproved this com- 
pletely (Hendrix, JA 110; Pl. Ex. 12, JA 204; Hall, JA 
91-93). 
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But this is clearly not the complete answer. The tremen- 
dous advantages of the Hendrix cable were not obvious 
even to the “extremely capable” and “very interested” 
engineers (JA 152) directly charged with the responsibility 
for saving lives. If the Hendrix advantages were obvious, 
General Electric, Anaconda, Kaiser, et al. would have 
copied it 7 years earlier, instead of waging futile war 
against it (JA 110-111). 


The nature and importance of these unexpected and 
non-understood advantages will now be discussed. 


The Background 


At the time Hendrix entered the field the electric power 
industry had long been beset by the problem of storm 
damage to its aerial lines. This was a problem of first 
importance in that life had become so dependent on electric 


service that interruption was a catastrophe (JA 213, 228- 
9). 

It was the public duty of the electric utilities to provide 
and maintain power distribution systems of the highest 
possible reliability and which more particularly were as 
immune as it was humanly possible to make them from 
damage or disturbance by storms and other adverse 
weather conditions. 


The open wire primary distribution line of 1950 did 
not meet this requirement. Disastrous breakdowns of 
primary distribution circuits were experienced involving 
wind, rain, ice, snow or sleet, or various combinations of 
these (JA 97, 134, 141-5, 172-4, 227-9, 236-8, Pl. Ex. 8). 


In the major disasters the crippling damage to aerial 
lines was experienced throughout the whole or large parts 
of an entire state (JA 134, 228), with hundreds of thou- 
sands of electric customers being deprived of power (JA 
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172-4). Persons expert in the field looked upon the situa- 
tion as calling for some “very drastic measures to improve 
the reliability of service” (JA 144). The public and news- 
papers and technical publications recognized the need for a 
better construction of the overhead lines (JA 97). The 


utility people were a of the need. 
Open wire lines were erable to storm conditions 


because the individual conductors of the open wire con- 
struction could not support the great weight of snow and 
ice that would accumulate on them, and could not with- 
stand falling trees and limbs (JA 236-8). The broken “hot” 
wires have caused fatalities (JA 96, 149, 222, 278), and 
constitute so serious a danger to human life that the 
utilities were required to undertake costly programs of 
public education (JA 272-3), and of patrolling of fallen 
lines (JA 275-8). 


The failure of the open wire lines was traceable to 
causes other than wire breakage by limbs bent or broken 
by winds, or under the weight of ice (JA 225). The impact 
of sleet storms had the additional consequence that the 
wires accumulated a very heavy coating of ice which caused 
the conductors to stretch and sag, so that later, in wind, 
they would swing into contact with each other and burn 
down (JA143). Also, conductors or ground wires, or both, 
burned down when heavily ice-loaded ground wires sagged 
into bare conductors, and conductors came together and 
burned down under a “bouncing” condition caused by ice 
dropping off the wires in relatively large chunks or sec- 
tions (JA 237-8). 


As a consequence the electric utilities had determined 
to invest millions of dollars to the end that their outdoor 
overhead electric power distribution should be made more 
reliable (JA 186, 190, 229). In at least one state the 
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utilities were compelled to a storm proofing program, by 
order of the Public Utilities Commission (JA 227-246, 261- 
7). And in at least one other the safety and continuity of 
electric service was the subject of legislative bills and 
study by a Recess Commission (JA 144). 


In 1938 New England was hit by the first hurricane in 
135 years (Carson, JA 134; Buckley, JA 141), resulting in 
a loss of life of about 500 people and a great deal of prop- 
erty damage (JA 142). Repeated disasters followed in 
rapid order (JA 85, 88, 134, 141-145, 150). Laws were 
passed and investigations were conducted (JA 144-5) in 
the hope of reducing fatalities and tempering the effects. 
The best minds were focussed on the problem for many 
years (Buckley, JA 152). 


The Solution 


No solution was found until the present invention was 
made. As Carson said (JA 137): 


“We are reluctant to call any kind of cable system 
storm-proof, but we do consider it a highly storm 
resistant thing.” 


It is not really that Hendrix cable will do a very much 
better job of resisting storms than the aerial power cable 
it has superseded. Rather, it will do a better job at much 
less cost, and has other equally impressive and equally 
unexpected advantages. 


As to the cost, Mr. Carson testified at JA 188: 


“Another way of saying that is, a dollar went a lot 
further. 

“Q. Would it be fair to say, based on that figure, you 
could do three times as much storm-proofing? A. I 
think that would be a fair statement.” 
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Mr. Hall testified (JA 86): 


“We found it to be a convenient tool, a much less 
expensive tool, and certainly filled the necessary re- 
quirement that we had to reduce the number and length 
of electrical outages that we had been suffering.” 


As early as 1956, when Hendrix was just getting his first 
repeat orders, Mr. Buckley testified before the Connecticut 
Public Utilities Commission with respect to Hendrix cable 
and submitted a sample as an exhibit (JA 151, 263). With 
respect to his testimony before the Commission in 1956, he 
testified in this case (JA 152) : 

“Qn the basis of first-hand experience in a practical 
manner in the field, it was our feeling this new type of 
cable was a possible answer in an economical way for 
the storm resistant construction which was necessary 
for those systems exposed to these hazards of storms.” 


Farther as to cost, continued use and greater familiarity 
with Hendrix cable has reduced the cost to the point where 
it is actually closely competitive with open wire even in 
open country (JA 95-97). 


The Shortcomings of Conventional Aerial Cable 


In their program of storm-proofing aerial lines the 
utilities had extended only slightly their use of underground 
cables, because that could be done only at prohibitive cost 
both of installation and operation (JA 149, 222), and be- 
cause of numerous other problems attendant on placing 
wires underground (JA 240). 


In their storm-proofing programs the utilities considered 
the use of aerial cable, viewing that as a more reliable sub- 
stitute for the open wire installations because the aerial 
cable’s supporting messenger wire could better withstand 
the blows of falling tree limbs (JA 218, 244). 
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But many problems and difficulties were experienced 
with the then conventional types of aerial cable, in addition 
to the excessive cost. 


There was the problem of electrostatic stresses to which 
their conductor insulation was subjected. The stresses 
fluctuated, required shielding at higher voltages, required 
continuity of the conductive covering for shielding at points 
and taps, and involved breakdowns at support points, joints 
and taps, and cable terminations (JA 99, 100, 218, 219). 


There was the problem of waterproofing ; “electrolysis, 
corrosion, and attacks from soil organisms on the cable 
sheaths were common causes of cable failure” (JA 218, 103, 
104). 


Another problem on which the utilities and the manu- 
facturers had been working for several years was that 
for distribution service it is desirable to have wires which 


can be handled while alive so that service can be extended 
without interrupting service to present customers. That is, 
it should be feasible to make joints or taps to existing lines, 
change transformers and the like with the lines energized 
(JA 219, 225). No prior art cable had been able to meet 
this requirement (JA 105, 135, 255, 265). It is a most impor- 
tant factor in the electric power business (JA 105), since 
interruptions are dangerous and may be fatal in hospitals, 
are economically disastrous to factories, and call down the 
wrath of the public on whose good will the utilities depend 
(JA 144, 213). 

Another problem was the difficulty of locating faults. 
These often required many hours to find on the prior cables, 
the closed-together construction of which precluded satis- 
factory inspection (JA 101, 218, 220, 238). 

Yet another defect of the prior cables was the difficulty 
of, and more particularly the longer time required for, 
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making repairs (JA 218, 238), which greatly compounded 
the “untold hardship” (JA 144), which electric users were 
made to suffer, by outages for which they were unprepared. 


‘A further and serious limitation of the prior art aerial 
cables was that they were not considered practical for use 
at above 5,000 volts (JA 148, 220, 281), whereas the increas- 
ing use of electricity has necessitated the designing of new 
distribution circuits for voltages well above 5,000 volts 
(JA 148, 220, 237, 281). 


The paramount and insurmountable problem was that 
of cost, “which must be kept reasonable” (JA 226). The 
extent to which electric service has grown is in part a 
reflection of its low cost (JA 213). Utility customers will 
not tolerate too large an increase in rates (JA 223), and 
the utilities must make substantial and continuing expendi- 
tares for reconductoring old lines (JA 96). 


Recognizing that any general change in construction 
which materially increased rates would be in derogation of 
the public interest and “harmful to our communities” (JA 
226), the electric utilities were forced to reject the prior 
art aerial cable for most applications on cost grounds alone, 
since its cost was three to four times that of open wire 
(JA 85, 96, 135-6, 164, 220). 


In other words, it was not economically feasible to storm- 
proof distribution lines with the prior art aerial cable 
(JA 136). 


Hendrix Aerial Cable 
The Hendrix aerial cable has many outstanding ad- 


vantages. It has solved every one of the problems of the 
conventional aerial cable mentioned above. 


The Hendrix aerial cable has brought the installed cost 
of aerial cable from a level three or four times higher 
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than, all the way down to substantial equivalence with, 
or an amount even less than, that of open wire (JA 12, 
34, 38.1, 86, 96, 97, 137, 163, 165, 195). 


The Hendrix aerial cable can therefore be used in the 
many places where even the prior aerial cable would have 
been preferred over open wire, but would have had to 
be rejected for excessive cost (JA 96). It will in fact 
enable the utilities to do three times as much storm proof- 
ing as would otherwise be possible (JA 138). And in- 
creasingly needed re-conductoring of existing open wire 
lines can be done with Hendrix cable at less cost even 
than with heavier conductors of the same open wire con- 
struction (JA 97). 


The Hendrix aerial cable has been recognized in the 
trade and officially as a radical departure from conventional 
aerial cable (JA 88-90, 152-3, 275-6, 284). The Hendrix 


cable is in no sense an open wire system (JA 154, 197), al- 
though it was once called an open type cable because of a 
reluctance on the part of the electric utilities gratuitously 
to credit a particular manufacturer (JA 88), and is now 
widely called the spacer type (JA 89). 


The Hendrix aerial cable has been proved by experience 
to be an ideal storm proofing tool, having withstood, “with 
no difficulty whatever” the most severe weather conditions 
including “such as high winds of hurricane force, snow, 
sleet, ice and electrical storms” (JA 38.1, 96). “Operating 
experience . . . has been excellent”; the cable has “in bad 
tree areas ... had many branches fall on it without damage 
or outage” (JA 162, 159). 

The Hendrix aerial cable has “filled a great need” and 
has enabled the utilities to carry their storm proofing pro- 
grams much further than would otherwise have been pos- 
sible (JA 97, 188). It provides “high service reliability in 
the face of ever increasing costs” (JA 256). 
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The Hendrix aerial cable has improved electric power 
distribution in more than the storm proofing respect. “Lack 
of adequate pole space is one of the main reasons for use 
of the aerial-cable system. Replacing poles with taller ones 
to get clearance or climbing space is costly. In many cases, 
the Hendrix cable system can be used on existing poles at 
lower cost and with improved appearance ... A special use 
for the aerial cable is where a circuit must be re-conductored 
and work must be done with the conductor alive. Hendrix 
cable can be installed beneath the arm, energized, and old 
conductor removed for a cost comparable to replacing live 
conductor. Alleyways where space does not permit use of 
crossarms present an ideal use for the cable. Still another 
use is in the areas where appearance or continuity of ser- 
vice is important” (Carson, JA 138, 169). 


The Hendrix aerial cable can be “worked hot”, and so is 
inherently capable of a higher degree of service continuity 
than is possible with any other type of aerial cable. That 
is, repairs, connections, extensions of cables, also recon- 
ductoring, can be done with Hendrix cable with the con- 
ductors kept energized electrically (JA 12, 34, 38.1, 98, 
105, 137, 160, 162, 163). 


The Hendrix aerial cable allows instant identification 
of the phase conductors at all times without the necessity 
of special wrappings or marking of the conductors (JA 
18, 23, 34, 38.1, 100, 164, 203, 289). This is an important ad- 
vantage (JA 185). 


The Hendrix aerial cable is superior to conventional 
cables as a stormproofing tool in that it can far better 
withstand the excessive voltages, which may run up to 
several hundred thousand volts, which are induced in the 
cable during electrical storms, as on contact by lightning 
(JA 100). 
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The Hendrix aerial cable is easier to repair and modify; 
faults can be found more quickly, and from the ground 
(JA 101); and taps and joints can be made more quickly 
and with less skilled men (JA 98, 38.1, 163, 165, 200, 119; 
Pl. Ex. 16, Photos XV, XVI, XVIJ). More particularly, 
with the Hendrix aerial cable line taps (Pl. Ex. 16, Photo 
XV) are “no problem” (JA 165); “the practise is simply 
to cut through the insulation and join the conductors with 
a split bolt connector” (like that used on open wire) (Pl. 
Ex. 16, Photo XIV) and then merely wrap on tape (JA 
161-2). Whereas with the prior aerial cable there were 
the insulation wrapping, cushion tapes, metallic shielding 
tape, and overall protective jacket to be dealt with, and 
there was the requirement that “shielding must be con- 
tinuous” (JA 218) to be met. These combined to demand 
that a far more elaborate construction be employed (PI. 
Ex. 16, Photos XVI, XVII), and that far more time and 
of a skilled workman be taken for its installation (JA 
119). The resulting “difficulty in making taps” (JA 374) 
was so great that the utilities have even on occasion re- 
placed the prior aerial cable with open wire (JA 280-281). 


The Hendrix aerial cable eliminates the metallic shield- 
ing that the prior aerial cables were required to carry, 
to prevent burn out of their conductor insulation, and 
which had to be made electrically continuous through all 
joints, terminals and connectors (JA 18, 33-34, 98-100, 163; 
Pl. Ex. 7). 


The Hendrix aerial cable achieves a 50% saving in 
insulation, enables nearly as great a reduction in con- 
ductor weight and material, and permits also the use of 
lighter and less costly pole plant and guying equipment 
(JA 16, 17, 33-34, 38.1, 98, 101). 


The Hendrix aerial cable can be installed much more 
quickly and easily, and at far less cost (JA 38.1, 66-67, 
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97); it can also be handled and stored and shipped more 
readily and with lighter and less costly equipment (JA 
101, 103) than the prior aerial cable. 


The Hendrix aerial cable is much less susceptible to 
damage by electrolysis and corrosion (JA 103), in part 
because its spacing of the insulated conductors frees it of 
the prior aerial cable’s tendency to collect and trap con- 
taminating dust and dirt (JA 104). 


The Hendrix aerial cable has a current capacity sub- 
stantially increased over that of the prior aerial cable, 
because of its far better heat dissipation (JA 104, 202— 
delivered power is the product: potential times current). 


The Hendrix aerial cable can, whereas the prior aerial 
eable cannot, be reconductored (JA 104), and for that 
reason also it supplies to a degree exceeding any other 
aerial cable one of the characteristics most importantly 


to be sought in a “present and future overhead distribu- 
tion system”, namely, “flexibility in construction, operation 
and maintenance” (JA 160). 


The Hendrix aerial cable can, whereas the prior aerial 
cable cannot, be used at potentials well above 5,000 volts, 
for which new distribution cireuits are increasingly being 
designed (JA 220, 281, 105, 291, 307). 


The Hendrix aerial cable capacity for repairing “at any 
time by live work with normal live protective equipment” 
eliminates the “frequent sectionalizing points” which would 
otherwise be needed (JA 159, 160 and Pl. Ex. 16, Photos 
XL X01). 

The Hendrix aerial cable has outstanding flexibility, 
as exemplified only in part by its ready capacity for tapping 
to open wire line (PL Ex. 16, Photo XIII). 
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The Hendrix aerial cable, as well as carrying “insulation 
sufficient to withstand occasional tree contact” meets the 
companion storm proofing requirement of “eompact con- 
figuration which can pass through small openings” (JA 
161, 159, 196. Compare Pl. Ex. 16, Photos XVIII and 
XIX). 


The Hendrix aerial cable eliminates the need to “proph- 
esy future developments” and “provide for probable trans- 
former locations and line extensions in the original in- 
stallation”; even with such attempted provision it had 
previously been a requirement still that “some shut downs 
have had to be negotiated with customers for such work” 
(JA 160). 


Further true descriptions (Hendrix, JA 115) of the use 
and advantages of Hendrix aerial cable appear in Hendrix 
advertising folders, Pl. Ex. 15, of which see particularly 


JA 289, 293, 297, 307. 


The Prior Art 


The prior art appears at JA 315-348. Each patent is 
briefly described in Judge Tamm’s Findings at JA 3524, 
and that description will not be repeated here. 


The only evidence presented by the Patent Office at the 
trial was the prior art patents themselves, with no testi- 
mony, and one Hendrix patent on a particular form of 
clamp useful in his cable (JA 345). 


At the trial Hendrix presented overwhelming proof from 
4 expert witnesses, and thirty documentary and physical 
exhibits, establishing conclusively, by far more than a mere 
preponderance, that the Hendrix invention is and should 
have been found by the District Court to be non-obvious 
over the art. It was indisputably shown that not one, nor 
all, of the prior art patents cited by the Patent Office 
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(1) discloses an aerial power cable; or 


(2) discloses any apparatus which is described as, or in 
fact is, applicable to a primary distribution line; or 


(3) contains any reference to the problem of improving 
the safety or reliability, or lowering the cost, of a primary 
distribution line; or 

(4) advances the aerial electric power distribution art 
by the smallest step, much less in the direction of Hendrix’s 
solution to the problem of storm proofing aerial lines (see 
particularly JA 15446). 


The Patent Office did not even attempt to deny or dis- 
pute the proofs herein that 


(1) the cited prior art has nothing to do with, and does 
not render obvious, the Hendrix design of aerial power 
cable; and 


(2) the aerial power cable of the Hendrix invention ac- 
complishes new and astonishing results, and has advanced 
the art tremendously. 


The main prior art reference to Vail (JA 329) is from the 
communication field, but does not disclose even a communi- 
cation cable. Its individual telephone wires bear no re- 
semblance to primary distribution conductors (compare 
PL Exs. 18 and 27, JA 120-1; 126), could never be used to 
carry power supplied at primary distribution voltages 
(JA 91), and are bare wires carried at a spacing of, say, 10 
inches (JA 126) as contrasted with bare wires for power 
lines of 3 feet (JA 125). 


Any similarity of communication wires to power cable is 
in name only. A single power conductor is larger than and 
weighs much more than the several hundred telephone cable 
wires and their sheath (JA 77). A pair of dry cell batteries, 
which can supply a telephone with current for voice trans- 
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mission for as long as six years (JA 128), have a total 
energy output of 90 watt hours. A typical 250,000 kilowatt 
power plant (JA 74), would, if used to capacity for that 
period, be supplying power to a total of 13 trillion watt 
hours. 


The fact is that Vail contains no reference to an electric 
power distribution system operable at primary circuit volt- 
ages; or to spacing conductors in such electric power dis- 
tribution system; or to insulating conductors for electric 
power distribution; or to choosing conductor spacing in 
relation to conductor insulation (or vice versa) to “provide 
effective electrical isolation for the individual conductors” 
of an electric power distribution system; or to the “appro- 
priate modifications” of copper wires so “smal] and light” 
that an “infinitely great” number may be supported from 
“light” wooden frames, and which are characterized by 
“lack of tenacity, low breaking strain and feeble tensile 


strength, excessive stretch, and non-elasticity” (JA 330), 
that would qualify them as electric power conductors for 
primary distribution circuits having hundreds of millions 
of times the current capacity and carrying tens of thousands 
of times the voltage of communication wires. 


Fletcher (JA 318) discloses an insulation rack to be used 
in 110 volt home wiring where it is to be attached “on a 
wall, ceiling, or any other convenient place of attachment” 
(JA 318, col. 2, lines 74-75). It contains no teaching re- 
lating to, usable for, or useful in aerial power cable (JA 
92-3, 154-6). 

Nightingale (JA 325) discloses a hanger for the suspen- 
sion of lighting fixtures for back yard 110 volt lighting. It 
is as unrelated to Hendrix’s problem as it is to Vail’s tele- 
phone wires (JA 154-6). 


The Kunze Swiss patent (JA 339-343) discloses a spacer 
for bare wire power lines which would be more vulnerable 
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to storms than the open wire lines the industry was 
desperately trying to improve (JA 154-6). 


The Fennell British patent (JA 332) is another arrange- 
ment for spacing open wires. The best spacing known to 
the art was the open spacing in use, but even with this 
open spacing the storm problem existed which Hendrix 
solved (JA 154-6). 


Emmons (JA 315) simply discloses insulators mounted 
on cross arms for bare wire, perhaps telephone wire. It 
has no relation to the Hendrix problem (JA 1546). 


Hobart (JA 321) discloses bare wire conductors spaced 
apart within a pipe under gas pressure of “several hundred 
pounds per square inch” (JA 322, col. 1, line 44). It has 
no relation to the Hendrix problem (JA 154-6). It is as- 
signed to General Electric, who disparaged the Hendrix 
cable until they copied it (JA 110-111); and while dis- 
paraging Hendrix attempted to market cable of its own 
design which was unsuccessful (JA 80). 


The Law 


In the case of Abbott v. Coe, 71 App. D. C. 195; 109 F. 2d 
449 (1940) this Court said: 


“The question for us is not whether in our opinion there 
was invention, but whether the finding that there was 
none is consistent with the evidence. ‘The judicial 
function is exhausted when there is found to be a 
rational basis for the conclusion approved by the ad- 
ministrative body.’ Mississippi Valley Barge Line Co. 
v. United States, 292 U. S. 282, 286, 287, 545 S. Ct. 
692, 694, 78 L. ed. 1260.” 


Under this test the decision below should be reversed. 
In this case the Examiner and the Board of Appeals are 
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shown to be inexpert in, if not wholly ignorant of, the 
special aerial power cable field in which the Hendrix inven- 
tion subject matter falls. 


The Examiner thought that Vail’s device was an aerial 
power cable (JA 31), whereas Plaintiff has shown that in 
1883, when this principal reference was granted, the electric 
power distribution art had not even come into being (JA 
71). 


The Board of Appeals thought that an ordered phase 
relationship of the conductors was “poor engineering prac- 
tice” (JA 49) in aerial cable design. The undisputed proof 
here is that this is good engineering practice and provides 
an important advantage (JA 92). 


The Patent Office thought that at the time Hendrix 
entered the field his cable would be “an obvious expedient”, 
and involved “a mere matter of choice”. Yet General Elec- 
tric, at the same time, tried and failed where Hendrix 
succeeded. General Electric failed with its own cable de- 
spite all the power of its name, prestige, wealth, brains, 
sales organization and extensive advertising and promo- 
tion (JA 80), while Hendrix succeeded on merit against the 
combined efforts of General Electric and other powerful 
companies (JA 110). If Hendrix’s cable was obvious Gen- 
eral Electric, Anaconda, Kaiser, et al. would have invented 
it 20 years earlier, or at least have adopted it 7 years 
earlier. 


The test of history is the best test of patentable inven- 
tion, as has been often held. This test is seldom available 
in the Patent Office, and was not available in this case. But 
it is available here, and is conclusive. It avoids subjective 
hindsight appraisal, and substitutes proof of facts as they 
actually existed. Where the best brains in the country 
have failed for one or more decades to find a desperately 
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needed answer to an emergency problem of tremendous 
importance, it defies al] reason to say that. Hendrix’s bril- 
liant solution was obvious. It has been proved, as a matter 
of fact, that it was not. 


In the case of Expanded Metal Co. v. Bradford, 214 U.S. 
366; 53 L. ed. 1034 (1909) the Supreme Court said at U. S. 
page 381, L. ed. page 1039: 


“The fact that the invention seems simple after it is 
made does not determine the question; if this were the 
rule, many of the most beneficial patents would be 
stricken down. It may be safely said that if those 
skilled in the mechanical arts are working in a given 
field, and have failed, after repeated efforts, to dis- 
cover a certain new and useful improvement, that he 
who first makes the discovery has done more than 
make the obvious improvement which would suggest 
itself to a mechanic skilled in the art, and is entitled 


to protection as an inventor. There is nothing in the 
prior art that suggests the combined operation of the 
Golding patent in suit. It is perfectly well settled that 
a new combination of elements, old in themselves, but 
which produce a new and useful result, entitles the 
inventor to the protection of a patent. Webster Loom 
Co. v. Higgins, 105 U. S. 580-591, 26 L. ed. 1177-1181.” 


In the case of Diamond Rubber Co. v. Consolidated 
Rubber Tire Co., 220 U. S. 428; 55 L. ed. 527 (1911), the 
Supreme Court said at U. S. page 434-5, L. ed. page 531-2: 


“Its simplicity should not blind us as to its character. 
Many things, and the patent law abounds in illustra- 
tions, seem obvious after they have been done, and, ‘in 
the light of the accomplished result,’ it is often a matter 
of wonder how they so long ‘eluded the search of the 
discoverer and set at defiance the speculations of in- 
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ventive genius.’ Pearl v. Ocean Mills, 2 Bann. & Ard. 
469, Fed. Cas. No. 10,876, 11 Off. Gaz. 2. Knowledge 
after the event is always easy, and problems once 
solved present no difficulties, indeed, may be repre- 
sented as never having had any, and expert witnesses 
may be brought forward to show that the new thing 
which seemed to have eluded the search of the world 
was always ready at hand and easy to be seen by & 
merely skilful attention. But the law has other tests 
of the invention than subtle conjectures of what might 
have been seen and yet was not. It regards a change as 
evidence of novelty, the acceptance and utility of 
changes as a further evidence, even as demonstration. 
e e e e e 
A patentee may be baldly empirical, seeing nothing 
beyond his experiments and the result; yet if he has 
added a new and valuable article to the world’s utilities, 
he is entitled to the rank and protection of an inventor.” 


In Webster Loom Co. v. Higgins, 105 U. S. 580; 26 L. ed. 
1177 (1882), the Supreme Court said at U. S. page 591, 
L. ed. page 1181: 


“But it is plain, from the evidence and from the very 
fact that it was not sooner adopted and used, that it 
did not, for years, occur in this light to even the most 
skillful persons. It may have been under their very 
eyes, they may almost be said to have stumbled over 
it; but they certainly failed to see it, to estimate its 
value and to bring it into notice. 


Now that it has succeeded, it may seem very plain 
to anyone, that he could have done it as well. This 
is often the case with inventions of the greatest merit. 
It may be laid down as a general rule, though perhaps 


38 


not an invariable one, that if a new combination and 
arrangement of known elements produce a new and 
beneficial result, never attained before, it is evidence 
of invention.” 


The Hendrix invention meets every test for patentability. 
There was no rational basis for its rejection—only hindsight 
speculation, now factually disproved, that anyone could 
have done it as well. 


CONCLUSION 


It is accordingly prayed that the judgment of the 
District Court be reversed, and the Patent Office au- 
thorized to allow the patent with claims 23 to 30. 


Respectfally submitted, 


Dos T. Harrretp 
Attorney for Appellant 
Maunsey Building 
Washington, D. C. 


New York 17, N. Y. 


Boszet A. TowxsExD 
79 Milk Street 
Boston 9, Mass. 


Of Counsel 


Dated: July 25, 1961. 


BRIEF FOR APPELLEE 
————————————— OO 


Gnited States Court of Appeals 


FOR THE DISTRICT OF COLUMBIA CIRCUIT 


Appeal No. 16347 
| 


Wruuiiam L. HENDRIX, APPELLANT 
1 ow. 
Davm L. Lapp, COMMISSIONER OF PATENTS, APPELLEE 
<a 


APPEAL FROM THE JUDGMENT OF THE UNITED STATES DISTRIOT 
COURT FOR THE DISTRICT OF OOLUMBIA 


CLARENCE W. MOORE, 
i Solicitor, 
United States Patent Office, Attorney for Appellee. 


GEORGE C. ROEMING, \ 
Of Counsel. 


United States Court of Appec 
For the 
District of Columbia 


FILED AUG 15 1961 


Srp ty Miran 


STATEMENT OF THE QUESTIONS PRESENTED 


In the opinion of the appellee, the questions pre- 
sented are: 

1. Was the District Court clearly wrong in holding, 
on the evidence before it, that appellant’s patent ap- 
plication claims 23 through 30 do not define patentable 
invention over the disclosures of Vail patent No. 
279,289 and Fletcher patent No. 770,278? 

2. Was the District Court clearly wrong in holding, 
on the evidence before it, that appellant’s patent ap- 
plication claims 23 through 30 do not define patentable 
invention over the disclosures of Vail patent No. 
279,289 and Fletcher patent No. 770,278 further in 
view of the additional disclosures of the state of the 
prior art revealed in Nightingale patent No. 1,813,863, 
British patent No. 210,070 to Fennell, Swiss patent No. 


63,677 to Kunze, Emmons patent No. 1,538,428, and 
Hobart patent No. 2,167,510? 
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The ast for disallowance of the claims. 
The statutes involved 
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The ae ae that appellant’s competitors are making 
and selling his cable. 

The allegation of solution of an old problem. 

Appellant’s evidence as a whole 


* Abbott et al. v. Coe, 71 App. D.C. 195, 109 F. 2d 449_ 
Bechtold v. Watson, 102 U.S. App. D.C. 353, 253 F. 


In re Coey, 38 CCPA 1200, 190 F. 2d 347. 

Esso Standard Oil Co. v. Sun Oil Co., 97 US. App. 
D.C, 154, 229 F. 2d 37 

Foxboro Co. v. Taylor Instrument Co., 157 F. 2d 226-_- 

“Great Atlantic and Pacific Tea Co. v. Supermarket 

*Marconi Wireless Telegraph Co. of America v. United 
States; 320 U:S.3 5 223 222 ok Sekt ees 

*Standard Oil Development Co. v. Marzall, 86 US. 
App. D.C. 210, 181 F. 2d 280 

*Union Metal Manufacturing Co. v. Ooms, 81 US. 
App. D.C. 76, 154 F. 2d 857 


*Cases or authorities chiefly relied upon are marked by asterisks. 
am 


Statutes: 

Title 35, United States Code, Section 102 (Act of July 
19, 1952, c. 950, 66 Stat. 797) 

Title 35, United States Code, Section 103 (Act of July 
19, 1952, c. 950, 66 Stat. 797) 

Title 35, United States Code, Section 103 (Act of July 
19, 1952, c. 950, 66 Stat. 798) 

Title 35, United States Code, Section 145 (Act of July 
19, 1952, c. 950, 66 Stat. 803) 


INTRODUCTION 


The appellant here seeks review of a decision of 
the United States District Court for the District of 
Columbia (J.A. 359) dismissing the complaint (J.A. 
3-9) in an action under Section 145 of Title 35 of the 
United States Code (Act of July 19, 1952, c. 950; 
66 Stat. 803). In the action, William L. Hendrix, 
the appellant, sought to have the Court authorize the 
issuance of a patent on Hendrix application, Serial 
No. 250,003, including claims 23 to 30, inclusive (J.-A. 
4-8). The District Court and the Board of Appeals 
refused to allow the claims for the reason that they 
fail to define patentable invention over the prior art. 


COUNTERSTATEMENT OF THE CASE 


Since the “Statement of the Case’’ beginning on 
page 5 of appellant’s brief is incomplete in some re- 
spects and includes argumentative matter, a counter 
statement of the essential facts is deemed necessary. 


Appellant’s application 


Appellant’s application relates to a distribution 
line comprising at least two electrical conductors for 
conveying electric power and a messenger wire or 
cable of stronger metal than the conductors for fur- 
nishing support to them at locations intermediate 
the usual supporting poles. The support is furnished 
through the use at such locations of hanger-spacer 
elements of insulating material which depend from 
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the messenger cable and engage the conductors. 

In Fig. 1 of the application drawing (J.A. 25), 
three conductors 30 are shown strung between sup- 
porting poles P below a messenger cable 20, which is 
also supported from the poles P. Hanger-spacer ele- 
ments or clamps 40, also shown in Figs. 2 and 3 (J.A. 
25), are clamped about the messenger cable 20 and 
conductors 30 at spaced locations between the poles. 
The clamps 40 are supported from the messenger 
cable and, in turn, support the conductors in a pre- 
determined spaced relationship corresponding to the 
relationship in which they are supported from the 
poles. The application specifies (J.A. 19, last para- 
graph) that the clamps may be of materials “known 
under the trade names or designations ‘lucite’ and 
‘plexiglass’”? and “‘certain natural and prepared 
woods.” 

Figs. 2 and 3 (J.A. 25) show a clamp construction 
for the installation shown in Fig. 1 where the three 
eonductors 30 are spaced one below the other in vertical 
alignment with the supporting messenger cable. This 
construction comprises two laterally opposed clamp 
members 41 having four opposed matching semi-circu- 
lar passages along their line of engagement to receive 
the messenger cable and conductors. Bolts 50, 52 (J.A. 
25, Fig. 2) pass through the opposed members to 
secure them in engagement with the messenger cable 
and the conductors in position therebetween. 

The clamps 40, in addition to furnishing support to 
the conductors, maintain them spaced from each other 
and the messenger cable. The clamps may be designed 
to space these elements by the minimum distance which 
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will provide the necessary electrical isolation between 
them. For a particular operating voltage of the line, ~ 
the amount of spacing required depends upon the 
thickness of the insulating covering or sheath provided 
on the conductors and becomes less as that thickness 
is increased. As a specific example, the application 
suggests (J.-A. 16) providing the conductors with ap- 
proximately half the thickness of insulation which 
would be required if the conductors were employed in 
a cable construction where they were secured in con- 
tact with one another. 


The prior art 


Vail patent No. 279,289 (J.A. 329-331) discloses a 
telegraph or telephone line. Referring to Fig. 2 (J.A. 
329), conductors w of copper, which has a low tensile 
strength, are supported by cross arms on poles P. A 
messenger wire B of iron or steel (J.-A. 330, lines 
56-59), which has relatively high tensile strength, is 
secured to the poles P above the conductors in spaced 
parallel relationship therewith (Fig. 2). 

Fig. 2 (J.A. 329) also shows two supporting racks 
or holder elements A suspended from the messenger 
wire at locations spaced between adjacent pair of 
poles P. These racks A support the conductors w 
in the same predetermined spaced relationship in 
which they are secured to the cross arms of the poles. 
The racks, one of which is shown in a different view 
in Fig. 1 (J.A. 329), are described as “‘light racks or 
frames made of wood’’ (J.A. 330, lines 61-66). 

The Fletcher patent, No. 770,278 (J.A. 318-320), 
relates to racks for supporting a plurality of electrical 
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conductors in spaced, insulated, relationship. In Fig. 
2, it discloses a rack made up of two opposed clamp 
members 1 and 2 which have opposed matching semi- 
cireular recesses cooperating to define spaced circular 
passages along the line where the members meet. Split 
insulating bushings 3, having semi-circular openings, 
are fitted in these passages to receive electrical con- 
ductors. The two members are clamped together by 
bolts 4 extending through flanges at their ends to 
clamp the conductors within the split bushings. This 
patent refers to the device disclosed therein as an 
“insulated rack’’ (J.A. 319, lines 98-100) and specifies 
(J.A. 319, lines 51-59) that the split bushings may be 
constructed of “any insulating material—for example 
porcelain, glass, rubber, mica.”’ 

Patent No. 1,813,863 to Nightingale (J.A. 325-328) 
diseloses a line for distributing electric power to light- 
ing units. Fig. 1 (J.A. 325) shows the line as inelud- 
ing a cireuit employing three electrical conductors 4, 
5, and 6 aud a messenger wire or supporting cable 1. 
Figs. 2 and 3 (J.A. 325) show two types of support- 
ing and spacing hangers which are clamped to the 
messenger wire 1 at locations intermediate the poles 
or other means supporting the messenger wire and 
conductors. The holders engage the conductors at 
points spaced below the messenger wire, maintaining 
them in spaced insulated relationship. The holder 
shown in Fig. 3 (J.A. 325) is clamped at its top to 
the supporting messenger wire 1 and insulators 55, 56 
and 57 are engaged by conductors 4, 5, and 6, respec- 
tively. The holder of Fig. 2 (J.A. 325), which 
ineludes a lamp 36 and reflector 37, engages the mes- 
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senger wire 1 and conductors 4, 5, and 6 in the same 
manner. Both Fig. 2 and Fig. 3 (J.A. 325) show the 
conductors 4, 5, and 6 as provided with insulating 
covers. This patent further points out (J.A. 326, 
lines 27-34) that the holders both support the con- 
ductors from the messenger wire and maintain them 
in properly spaced relationship. 

The Swiss patent No. 63,677 to Kunze (J.A. 340- 
343) relates to an electric power distribution line. 
Frame members are clamped to the conductors e 
(J.A. 343) at spaced locations intermediate the sup- 
porting poles to maintain the conductors in spaced 
parallel relationship. This arrangement serves to 
prevent the conductors from swinging into closer 
relationship which would result in electrical disturb- 
ances (J.A. 340, first two paragraphs). Fig. 2 of 
Kunze (J.-A. 343) shows frame members a holding 
the conductors in a triangular relationship. Each 
conductor is received in a passage formed in a split 
element c of porcelain secured in clamp h formed in 
the frame. 

The Fennel British patent No. 310,070 (J.A. 332- 
338) discloses in Fig. 5 (J.A. 337) a three phase, four 
wire, electric power transmission line. The conduc- 
tors 1:, 1:, 1s and n of this line are supported from 
poles and spaced one above the other in vertical align- 
ment. At spaced locations intermediate the poles, in- 
sulating bridge members b are secured between each 
pair of adjacent conductors. The patent points out 
(J.A. 333, lines 23-30) that bridging the conductors 
with insulating means in the manner disclosed has the 
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effect of “enabling the wires to be spaced compara- 
tively near together while reducing the risk of contact 
and lessening the inductive drop on alternating cur- 
rent systems.” 

The Emmons patent No. 1,538,428 (J.A. 315-317), 
relates to insulating clamps for electric lines. Each 
clamp consists of a base portion 2 for receiving a con- 
ductor and a key portion 3 which fits onto the base 
portion for clamping the conductor in place. The 
base portion may be secured to an ordinary pole-line 
eross arm or it may be incorporated as an integral 
part of the cross arm itself. The base portion may be 
made of “glass or any other suitable insulating ma- 
terial, such, for example, as molded material contain- 
ing phenolic condensation products or such other 
material as may be found desirable” (J-A. 316, lines 
45-51). 

The Hobart patent, No. 2,167,510 (J.A. 321-324), 
relates to a cable for transmitting electric power. 
The cable includes three conductors 6 disposed in a 
pipe or jacket 5. Insulating elements 7 within the 
jacket maintain the conductors in spaced relationship 
and the jacket is filled with an insulating gas under 
pressure. Because of the spacing of the conductors 
and the presence of the gas, the conductors may be 
either bare or “have no covering which is sufficient 
to insulate them under the high voltage of the current 
being transmitted thereby” (J.A. 322, column 2, lines 
16-19). 

The claims on appeal 


The claims on appeal (J.A. 4-8), numbered 23 
through 30, inclusive, are in apparatus form. They 


Zz 


define the line which results after the individual con- 
ductors and messenger cable are installed on the sup- 
porting poles and the clamps secured in position be- 
tween the poles. Although the assembled line is des- 
ignated as a cable, the elements making up the line 
are not supplied to the power company in assembled 
condition. 
The grounds for disallowance of the claims 


Both the Board of Appeals (J.A. 38.14-60) and the 
District Court (J.A. 349, 355-357) found that the 
claims fail to define patentable invention over the 
Vail patent (J.-A. 329-331) in view of the Fletcher 
patent (J.A. 318-320). Both the Board and the Dis- 
trict Court found further evidence of unpatentability 
in the Nightingale, Kunze, Fennell, Emmons and Ho- 
bart patents. 
THE STATUTE INVOLVED 

The sections of the patent statute involved are Title © 
35, United States Code, Section 103, and Section 102 
of the same Title, to which it refers. Sections 102 
and 103 are both set out in the brief for appellant 
(p. 12). 

SUMMARY OF ARGUMENT 

Appellant has the burden of showing that the 
District Court was in clear error in finding that the 
claims lack patentable invention. He has failed to 
make such a showing here. 

The Vail patent discloses the same combination of 
supporting messenger wire, electrical conductors and 
spacer-hanger clamps that is recited in the claims. 
An engineer designing a line for electric power dis- 
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tribution would find it obvious to adapt the Vail line 
to carry energy at the higher voltages employed by 
appellant. Such engineer would find it obvious to 
provide the conductors of the line with an insulating 
sheath of a thickness less than the thickness which 
would be necessary for the same voltage where the 
conductors are in contact and to select the spacing 


The fact that Vail relates to a telegraph or telephone 
line would not prevent the designer of an electric 
powerline from considering the use of those of its 
features which might have utility in a powerline. 
The use of a construction similar to Vail for conveying 
electric power in the Nightingale patent would further 
suggest that Vail’s line be adapted for powerlines. 

The disclosure in the Fletcher patent of a split clamp 
construction for holding conductors in spaced insulated. 
relationship would suggest the use of a similar clamp 
to the worker designing a spacer-holder clamp for the 
Vail type line. 

The Kunze and Fennell patents both disclose struc- 
tures insulatively maintaining a desired spacing be- 
tween conductors in power distribution lines. They 
suggest that spacer-hanger elements as taught by Vail 
and, Nightingale would be useful in higher voltage 
lines and would permit closer spacing of the conductors 
than would otherwise be possible. Fennell, in Fig. 5, 
also suggests the arrangement of the phase conductors 
of a power line in vertical alignment. 

The advantages which appellant attributes to his 
construction are advantages relative to cable systems in 
which the conductors are in engagement. They are not 


advantages with respect to the construction of Vail and 
other references wherein the conductors are spaced 
as in appellant’s line. 

The sales of appellant’s product are not significant 
here because there should be no doubt that the 
claimed subject matter is unpatentable over the prior 
art. Moreover, the record fails to demonstrate that 
the sales were directly attributable to the subject 
matter of the claims in issue rather than to features 
already recognized by the grant of patent No. 
2,820,083 to appellant. There is no evidence that ap- 
pellant’s competitors are copying the cable of the in- 
stant application rather than that of appellant’s 
patent No. 2,820,083. There is no evidence of a long- 
standing problem which defied persistent attempts of 
experts in the art to solve it and which was ultimate- 
ly solved by a structure which was not previously 
patented to appellant and which is displacing all other 
solutions. 

Although appellant and three other witnesses testi- 
fied in the District Court, most of the testimony was 
extremely remote from the issue. The total addi- 
tional evidence offered was wholly inadequate to over- 
come the presumption that the Patent Office correctly 
refused to allow the claims in issue. 


ARGUMENT 
Appellant’s burden of proof 
In ruling (J.A. 349) that appellant’s evidence be- 


fore it failed to overcome the presumption that the 
action of the Patent Office was correct, the District 
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Court cited Abbott et al v. Coe, Ti App. D.C. 195, 109 
F.2d 449. In that decision, this Court stated: 

Although a court, when it agrees with a 
Patent Office finding, often says so, agreement 
is not necessary to affirmance and disagreement 
is not sufficient for reversal. The question for 
us is not whether in our opinion there was in- 
vention, but whether the finding that there 
was none is consistent with the evidence. 

In the same decision, the Court also adopted the fol- 
lowing statement: 

Under the rule settled in this jurisdiction, 
while we are not absolutely bound by the chan- 
cellor’s findings of fact, we do not disturb them 
on appeal unless upon an examination of the 
evidence they are clearly wrong. 

The decision in Standard Oil Development Co. v. 
Marzall, 8 U.S. App. D.C. 210, 181 F.2d 280, further 
indicates that findings of the District Court denying 
patentability will be set aside on appeal only where 
they are found to be clearly erroneous. See also Rule 
52(a), Federal Rules of Civil Procedure; Esso Stand- 
ard Oil Co. v. Sun Oil Co., 97 U.S. App. D.C. 154, 229 
F.2d 37; Bechtold v. Watson, 102 U.S. App. D.C. 353, 
253 F.2d 875. Appellant thus has the burden of prov- 
ing that there is no rational basis in the evidence 
before the District Court for its decision agreeing 
with the Patent Office tribunals that claims 23 
through 30 are unpatentable. 

It is respectfully submitted that appellant has not 
only failed to meet this burden but has failed to show 
any error in the decision of the District Court. In 
particular, it is submitted that the Board of Appeals 
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correctly disallowed the claims on the record in the 
Patent Office and that the District Court correctly 
found that the record before it failed to provide a 


basis for finding the claims patentable. 
Unpatentability over the prior art 


Claims 25, quoted as representative by the Board of 
Appeals (J.A. 39), reads as follows (J-A. 5-6): 

In a self-supporting aerial electric power dis- 
tribution cable of the class adapted to carry at 
least 2000 volts, in combination, a supportive 
messenger strand, means for anchoring it at 
span-defining elevated supports, a plurality of 
conductors associated in a single circuit and 
having each an insulative sheath of thickness 
greatly reduced from that standard with and 
necessary to cables of like capacity and whose 
conductors are ordered in contact with each 
other, and a plurality of light weight rigid non- 
conductive hanger-spacer elements positioned 
along the messenger between said anchoring 
means, said elements including members releas- 
ably clamped around and mounting resilient 
sleeves in individual encompassing engagement 
with the messenger and conductors and thereby 
insulatively maintaining them in separately 
spaced ordered relation. 

Comparing the structure recited in this claim with 
that disclosed in the Vail patent (J.A. 329-331), it is 
apparent that Vail includes ‘‘a supportive messenger 
strand”, designated B in Figs. 1 and 2 (J.A. 329), 
and “‘means”’, at f “for anchoring it at span-defining 
elevated supports”, the poles P. A plurality of con- 
ductors w are provided in Vail, as are a “plurality 
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of light weight rigid non-conductive hanger-spacer 
elements”, designated A and “positioned along the 
messenger between’? the “anchoring means.’’ These 
hanger-spacer elements or clamps of Vail engage the 
messenger and conductors, ‘“‘insulatively maintaining 
them in separately spaced ordered relation’’ and ob- 
viously are “light weight”, ‘rigid’? and 
“non-conductive’’. 

Thus, Vail shows the same combination of support- 
ing messenger wire, electrical conductors and spacer- 
hanger clamps that is recited in claim 25. From mere 
inspection, it is apparent that the other claims, 23, 24 
and 26 through 30 (J.A. 4-8), are also drawn to this 
combination of elements. 

It is apparent, then, that the only recitations in the 
claims not met by the Vail structure are the refer- 
ences to the construction as being adapted to carry at 
least 2000 volts, the imsulative sheath on the con- 
ductors, and the mechanical details of the hanger- 
spacer clamp. It is respectfully submitted that the 
Board of Appeals and the District Court were cor- 
rect in finding (J.A. 45-54, 355-356) these features 
to be obvious to a person of ordinary skill in the art. 

Certainly an engineer of ordinary skill in the art of 
distributing electrical energy would realize that the 
Vail type of line could be adapted to convey energy 
at higher voltages, such as those utilized in power dis- 
tribution cireuits. As indicated by the Board of 
Appeals (J.A. 46-48), such engineer would find it 
obvious to provide the conductors used in such a line 
at higher voltage with a sheath of solid insulating 
material of a thickness coordinated with the amount 
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of air spacing between the conductors to provide the 
total insulating effect required for the particular line 
voltage. It is apparent that the use of relatively 
thick insulation on the conductors has the advantage 
of permitting closer spacing than can be employed 
with thin insulation but the disadvantage of increas- 
ing the weight and cost of the conductors. The rec- 
ord does not show that any particular combination of 
insulation thickness and spacing is critical. It is 
suggested that the District Court thus was clearly 
correct in finding (J.A. 355, Finding of Fact No. 10) 
that “it would be a mere matter of choice to employ 
conductors with insulation of a thickness approxi- 
mately one-half the thickness necessary in a cable 
where the insulated conductors are secured in con- 
tacting relationship”. Thus no patentable signifi- 
cance lies in the recitations in the claims regarding 
the voltage to be conveyed and the amount of insula- 
tion and the degree of spacing employed. 

Appellant emphasizes (Br. 33) that Vail relates to 
telegraph or telephone lines and “‘contains no refer- 
ence to an electric power distribution system” oper- 
able at voltages to which he refers. However, it is 
inconceivable that an engineer designing overhead 
lines of conductors for distributing electric power 
would ignore disclosures of useful structural features 
employed in overhead communication lines. The 
same advantages of the additional mechanical sup- 
port and more uniform spacing of the conductors 
provided by the messenger wire and spacer-hanger 
clamps of Vail are obviously desirable in a line oper- 
ating at power distribution voltages as well as in a 
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low voltage communication line. Similarly, the in- 
herent advantage that the messenger wire of Vail 
can bear the load of fallen branches of trees which 
might otherwise damage the conductors is obviously 
to be desired in power lines also. 

Appellant further asserts in his brief (page 32): 
“Any similarity of communication wires to power 
cable is in name only”. However, it cannot be ten- 
ably contended that a worker designing a power dis- 
tribution line would overlook the art of communica- 
tion lines as a source of applicable information. Ob- 
viously, the basie mechanical and electrical problems 
are very similar with the differences lying primarily 
in the matters of voltage and size. Appellant, him- 
self, gave evidence of this close similarity during the 
trial when he introduced, as ‘‘illustrative” of the mes- 
senger and ring type cable ‘used to transmit pri- 
mary distribution voltages,” Plaintiff’s Exhibit No. 
6, which he testified ‘‘is actually a telephone cable” 
(J.-A. 76-78). 

Additional evidence that an engineer of ordinary 
skill in the electric power distribution art would find 
it obvious to adapt a construction employing a mes- 
senger eable and hanger-spacer elements, such as that 
of Vail, to the distribution of electric power is found 
in the Nightingale patent (J-A. 325-328). This pat- 
ent, as previously indicated, discloses a construction 
employing a messenger wire and hanger-spacer type 
elements, in a manner similar to Vail, for supplying 
energy to a lighting circuit. 

In designing hanger-spacer elements, or clamps, for 
use in the messenger wire supported type of system of 
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Vail adapted for operation at power distribution volt- 
ages, the engineer in the art would be expected to look 
to prior art devices for supporting electrical conduc- 
tors in spaced relationship. The Board of Appeals 
(J.A. 48) found appellant’s two piece opposed clamp 
construction for this purpose would be obvious from 
the Fletcher construction of Fig. 2 (J.A. 318). The 
power system similar to Vail’s would require no more 
than three conductors along with the messenger wire, 
and the provision of a suitable spacing and supporting 
clamp would thus be a very simple design matter 
from both the mechanical and electrical viewpoints. 
The Fig. 2 construction of Fletcher, referred to by the 
Board, would appear to provide a particularly force- 
ful suggestion that the clamps might be in the form of 
pairs of laterally separable members having opposed 
matching formations for engaging the conductors and 
messenger. 

Appellant presented no evidence showing error in 
the view of the Board of Appeals (J.A. 48) that 
Fletcher suggests the spacer-hanger construction de- 
fined in the claims. The witness Hall testified (J.-A. 
92, 93) that the power company which employs him 
uses a structure like Fletcher’s, but considers the 
structure primarily as a spacing device. This state- 
ment has no particular pertinency here since it is ap- 
parent that this reference device does maintain the 
conductors in insulated relationship and may be made 
entirely of insulating material. Although the witness 
Buckley adopted (J.A. 154) the sweeping conclusion 
that the references “do not teach anything with 
respect to aerial power distribution cable that would 
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be useful in a public utilities system”’, this obviously 
inaecurate statement does not constitute any reason- 
able indication that one designing a spacer clamp 
would fail to find a suggestion of the claimed con- 
struction in Fletcher. It is therefore submitted that 
the District Court correctly found (J A. 355-356, 
Finding of Facet No. 12) that the structure defined for 
appellant’s spacer-hanger element or clamp does not 
impart patentability to the claims in issue. 

In addition to agreeing with the Board of Appeals 
that the claims in issue are unpatentable over Vail in 
view of Fletcher (J-A. 397, Finding of Fact No. 18), 
the District Court also found the Nightingale, Fen- 
nell, Kunze, Emmons, and Hobart patents to consti- 
tute further evidence of unpatentability (JA. 356- 
357, Findings of Fact Nos. 11, 13-16, and 19). It is 
urged that these findings also are supported by the 
record. 

As already mentioned, Nightingale (J.A. 325-328) 
shows a line for providing power to lighting units, 
which line includes a supporting messenger wire with 
hanger-spacer elements depending from it at spaced. 
loeations to support and space the conductors. It is 
submitted that the District Court was clearly correct 
in finding that this patent would suggest to a person 
of ordinary skill in the art that a line in which elec- 
trical conductors are supported from a messenger 
wire and spaced as in Vail could be adapted for dis- 
tribution of electric power at higher voltages. 

The Kunze (J.-A. 340-343) and Fennell (J.A. 332- 
328) patents both show structures insulatively main- 
taiming 2 desired spacing between conductors in 
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power distribution lines. They thus suggest that 
spacer-hanger elements as taught by Vail and Night- 
ingale would be useful in higher voltage lines and 
would permit closer spacing of the conductors than 
would otherwise be possible (J.A. 333, lines 26-30). 
Additionally, Kunze suggests (J-A. 343, Fig. 2) the 
use of split clamps in the spacing elements for en- 
gaging the conductors, and Fennel (J.A. 337, Fig. 5) 
suggests arranging the phase conductors of a power 
line in vertical alignment. 

Emmons (J.A. 315-317) suggests the use of clamp- 
ing means of insulating material for securing con- 
ductors on a supporting member. The other patent 
of record, Hobart (J.A. 321-324), through its ref- 
erence to the conductors being either bare or having 
insufficient insulation to ordinarily insulate them at 


the high voltage employed (J.A. 322, column 2, lines 
16-19), calls attention to the need for less solid in- 
sulation on conductors which are spaced apart in a 
gaseous medium by spacers of insulating material 
instead of being in contact. 


The alleged advantages 


Appellant (Br. 7) groups the prior art overhead 
electric power distribution systems in two classifica- 
tions, “open wire” and “aerial cable’. He indicates 
(Br. 9) that ‘‘prior designs of aerial power cable (the 
self supporting type) all had the insulated conductors 
positioned in continuous contact with one another, 
and fully insulated” (emphasis added). He refers 
(Br. 7) to JA. 187 for an illustration of such cable. 

Appellant’s own construction (J.A. 25, Fig. 1) em- 
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ploys conductors which are spaced from one another 
and from the messenger wire. It obviously resembles 
the “‘open wire” lines of Vail (J-A. 329), Nightingale 
(J.-A. 325), Fennell (J-A. 337) and Kunze (J.A. 348) 
rather than the prior art aerial cables where the con- 
ductors are in contact with one another. The witness 
Hall recognized the Hendrix construction as of the 
open wire type, so referring to it in an article of his 
in Plaintiff’s Exhibit No. 8 (J-A. 163, title and penul- 
timate line), as indicated in his testimony (J.A. 94 
and 88). 

Under the headings ‘The Shortcomings of Conven- 
tional Aerial Cable” (Br. 24) and ‘‘Hendrix Aerial 
Cable” (Br. 26), appellant discusses alleged advan- 
tages of his construction. However, in his own testi- 
mony, Hendrix (J.A. 97-105, 132) states that these 
advantages lie only with respect to self supporting 
aerial power cable and not with respect to open wire 
type constructions. The comparison, then, is not with 
constructions of the type of Vail and other references 
relied on in finding the claims unpatentable but with 
an entirely different construction which was not re- 
lied upon by the Patent Office or the District Court. 

In fact, the advantages specified result from the 
conductors being spaced, as in the constructions of 
Vail and appellant, instead of being bound in con- 
tinuous contact in the self-supporting aerial cable 
to which appellant refers. The advantages thus 
would be inherent in the construction which would re- 
sult from modification of Vail to accommodate higher 
voltages. For example, the spaced parallel arrange- 
ment of the conductors inherently makes it easier to 
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identify conductors, locate and repair faults in them 
and make connections or line taps than would be the 
case where the conductors are in engagement and gen- 
erally provided with metallic shielding besides (Br. 
29). It is therefore apparent that to one of ordinary 
skills in the art there would be nothing unobvious or 
unexpected in the advantages which are asserted by 
appellant. 
Commercial success 

Appellant points out (Br. 19 and J.A. 204 through 
211) that about 6,000,000 conductor feet (equivalent 
to 2,000,000 feet of three-wire line) of Hendrix cable 
has been sold. But Hendrix cable (see appellant’s 
use of this term at pages 26 through 31 of his brief) 
includes not only the embodiment of Figs. 2 and 3 of 
the instant application (J.A. 25 and 294), but also 
the embodiment of Figs. 3 and 4 and claims 1 and 2 
of appellant’s patent No. 2,820,083 (J.A. 345, 294, 
and 131). In the former embodiment three conduc- 
tors are arranged in vertical alignment. In the latter 
embodiment, three conductors are located equidistant 
from each other (see claims of appellant’s patent, 
J.A. 348) in a diamond-shaped or triangular clamp 
of the Tri-3 or Tri-6 type (J.A. 69, 294, 130 and 
131). “Hendrix cable’’ of the diamond-shaped clamp 
type of his Patent No. 2,820,083 was included (J.A. 
131) in the cable involved in the sales figures of 
plaintiff’s Exhibit 12 (J.A. 204). The findings of 
the Public Utilities Commission of Connecticut of 
August 21, 1956, refer only to the Hendrix cable of 
diamond-shaped configuration (J.A. 263, last six 
lines; J.A. 264, midpage; J.A. 265, upper third-page). 
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The witness Carson referred (J.-A. 188, midpage) to 
his article (J-A. 167) in which he described the sub- 
stitution of diamond-shaped for vertical clamp cable 
early in the New England history of Hendrix cable. 
The article by John J. O’Brien of Providence, R.I. 
refers only to diamond-shaped cable (J.A. 160, lowest 
third page). Appellant’s attorney admitted that the 
patented cable involving the diamond-shaped clamp 
has been widely used commercially (J-A. 69). There 
is before this Court no evidence as to the total amount 
of vertical clamp cable in commercial use correspond- 
ing to the disclosure and claims of the instant 
application. * 

From all the foregoing it appears that there may 
be considerable commercial success of the substance 
of the claims of appellant’s patent No. 2,820,083. But 
there is no significant evidence of commercial success 
attributable merely to the substance of the claims be- 
fore this Court. Commercial success attributable to 
substance other than that set forth in the claims be- 
fore the Court has no significance as to the question 
of patentability. Marconi Wireless Telegraph Co. of 
America v. United States, 320 US. 1, 35, 36; Foxboro 
Co. v. Taylor Instrument Co. (2d Cir. 1946), 157 F. 

a There is before this Court evidence that the vertical clamp 
cable of the instant application is used in Baltimore (J.A. 163 
through 165; J-A. 124, last 4 lines) 
that this is the only : 


one-conductor lines (J.A. 163, col. 2, last line) which 
to the substance of the instant claims. All 
this Court (J.A. 4 through 8) require at 
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2d 226. There is before this Court no significant evi- 
dence of commercial success tending to establish that 
claims, in addition to those of appellant’s patent No. 
2,820,083, should be granted to appellant. 

Moreover, commercial success is significant only 
where there is doubt on the question of patentability. 
Such success cannot be relied upon, first, to create a 
doubt and, then, to resolve that doubt in favor of 
patentability. Union Metal Manufacturing Co. Vv. 
Ooms, 81 U.S. App. D.C. 76, 154 F. 2d 857; Great 
Atlantic and Pacific Tea Co. v. Supermarket Equip- 
ment Corporation, 340 U.S. 147; In re Coey et al., 38 
CCPA 1200, 190 F. 2d 347. It is submitted that com- 
mercial success could be of no significance here be- 
cause the record does not justify any doubt that the 
claims are unpatentable over the prior art. Neither 
the District Court nor the Board of Appeals gave any 
indication of doubt. 

The allegation that appellant’s competitors are making and 
selling his cable 

Appellant (Br. 20 and 21) emphasizes that he tes- 
tified (J.A. 110, 111) that his competitors are belat- 
edly making and selling Hendrix cable. This testi- 
mony establishes no more than that his competitors 
may be making the cable of the disclosure and claims 
1 and 2 of appellant’s patent No. 2,820,083 (R-345). 
This testimony is too indefinite to establish that the 
competitors are making a cable corresponding to Figs. 
2 and 3 of the instant application. Thus this testi- 
mony is ineffective as evidence tending to indicate 
patentable invention in substance not covered by the 
claims of appellant’s patent No. 2,820,083. 
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There is before the Court no evidence of a long 
standing problem which defied persistent attempts of 
experts in the art to solve it. There is no evidence 
that such a problem was ultimately solved by the 
structure of the instant application to the extent of 
displacing all other solutions. 


Appellant’s evidence as a whole 


Appellant points out (Br. 18) that four witnesses 
testified for him at the trial. He refers to their testi- 
mony as “impressive” and states that it was not be- 
fore the Patent Office, “but was new evidence in the 
District Court.” In so far as this evidence might 
have any bearing on the issues, it has been discussed 
hereinabove in pointing out the reasons that the de- 
cision of the District Court is believed correct. 

It is true that the testimony is relatively lengthy, 
particularly in view of the simplicity of the case. 
Most of it, however, either duplicates material so 
remote from the issues that it obviously does not have 
any tendency to overcome the presumption, under Abbot 
et al. v. Coe, supra, that the Board of Appeals was 
correct in refusing to allow the claims. Thus, the ex- 
tended testimony of Hendrix includes a description of 
his construction (J.-A. 62-71), already available in the 
application (J.A. 11-25), a discussion of ‘‘the history 
of the generation and distribution of electric power 
in the United States” (J.A. 71-83 and 94-97), and 
identification of clamps, conductors, photographs and 
publications of only most general interest (J.A. 112- 
131). 


The testimony of Hall (J.A. 84-94) relates princi- 
pally to the experience of his employer, the Baltimore 
Gas and Electric Company, with storm damage to 
lines and their use of Hendrix type cable. This evi- 
dence has been referred to previously. 

One item of Hall’s testimony will be discussed here, 
however. The witness contradicted (J.A. 91-92) a 
statement by the Board of Appeals (J.A. 49-50) 
questioning the desirability of maintaining conductors 
of a powerline in the same relative position through- 
out their length. However, the Board recognized 
(J-A. 50) the obvious fact that the conductors in Vail 
(J-A. 329-331) may be identified by their relative 
position just as in appellant’s line. Since the arrange- 
ment of conductors used by appellant is disclosed in 
the prior art, it is wholly immaterial to the question 
of patentability whether the use of such arrangement 
does or does not constitute better practice than peri- 
odically transposing the conductors. 

The testimony of Carson (J-A. 133-139) and Buck- 
ley (J-A. 139-156), except as previously discussed, is 
primarily historical, describing the effects of storms 
occurring in New England since 1938 and the work 
of power companies to make their lines more resistant 
to storm damage. 
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CONCLUSION 


It is submitted that, for the reasons indicated here- 
inabove, the conclusions reached by the tribunals of 
the Patent Office and the District Court, that the 
claims in suit are unpatentable to appellant over the 
patents identified in the decision of the Board of 
Appeals, are correct and have a reasonable basis in 
the record; and that under the standard of appellate 
review stated by this Court in Abbott et al. v. Coe, 
supra, and Standard Oil Development Co. v. Marzall, 
supra, the judgment of the District Court should be 
affirmed. 

Respectfully submitted. 

CLARENCE W. Moore, 
Solicitor, 
United States Patent Office, 


Attorney for Appellee. 


GerorcE C. RoEMING, 
Of Counsel. 
Avcust 1961. 
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PETITION FOR REHEARING 


Appellant Hendrix hereby petitions the Court for rehear- 
ing en banc and reconsideration of its decision of February 


8, 1962, or in the alternative for rehearing and reconsidera- 
tion by the panel. 

In that decision this Court affirmed the District Court in 
denying a patent in an action under 35 U. S. C. 14. 


Rehearing is asked on three grounds: 


1. The decision denies Hendrix the “remedy” intended 
by Congress in 35 U. S. C. 145 in that the Court failed 
to exercise its independent Judgment. 


2. Obviousness (35 U. S. C. 103) is a question of law as 
to which there is no presumption that the Patent Office is 
correct. 


3. Hendrix has not had his reward. 
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1. The Decision Denies Hendrix the “Remedy” In 
tended by Congress in 35 U. S. C. 145 in That the 
Court Failed to Exercise Its Independent Judgment. 


In Judge Washington’s opinion, in which Judge Bastian 
concurred, he cited Esso Standard Oil Co. v. Sun Oi Co., 
97 U. S. App. D. C. 154, 157; 299 F. 2d 37, 40, cert. den. 
$51 U. S. 973 (1956), and quoted from that case that: 


“[A] mere preponderance of the evidence is not suffi- 
cient with regard to invention; ° 2% 


He then said (p.5): 
“And the presumption that the Patent Office is right 
is reinforced, in the present case, by the presumption 
that the trial court is correct.” 


The trial Court in turn relied on Abbott v. Coe, 71 App. 
D. C. 195; 109 F. 2d 449 (1939) in holding that (349a) : 
“the evidence offered by the plaintiff failed to overcome 
the presumption that the Patent Office is correct.” 


And in Abbott v. Coe this Court said at 109 F. 2d 451: 


“Although a court, when it agrees with a Patent 
Office finding, often says 50, agreement is not necessary 
to affirmance and disagreement is not sufficient for 
reversal.” 


It would thus appear that under the present rules of 
review in this Court the trial judge and all three appellate 
j may disagree with the Patent Office, but neverthe- 
less unanimously affirm. J udge Danaher summed the situa- 
tion up neatly in his dissenting opinion at page 5: 
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“The District Judge obviously felt bound by and he 
relied upon Abbott v. Coe, as his opinion shows. We 
had made him its prisoner by the status we had ac- 
corded to a mere presumption. We have mathemati- 
cally squared the adverse force and effect of that 
presumption in Esso Standard Oil Co. v. Sun Ou Co., 
relied upon by the majority here.” 


When Congress provided a remedy, it provided a remedy 
for Patent Office error. It did not distinguish between small 
errors and large errors. Indulging a series of compounded 
presumptions requires a larger and larger error before 
this Court will reverse. 


The laws for patentability are found in 35 U. S. C. 101- 
103. They are the same for all—or should be. Under this 
Court’s rules of review they are not. The Patent Office 
must make a very large error against an applicant before 
this Court will act to correct it. 


The applicant in whose favor the Patent Office makes 
a small error gets a patent. But it requires a large error 
against an applicant for correction in the District Court, 
and a still larger error for correction in this Court. 


When Congress enacted 35 U. S. C. 145 it must have 
presumed that the Patent Office would err on occasion. In 
providing a remedy it must have intended that there be an 
equal remedy for all—not that the Patent Office should have 
immunity for error up to a point at the expense of appli- 
cants. 


Whether this Court’s rules of review provide the remedy 
Congress intended in 35 U. S. C. 145 presents a serious 
question which deserves the careful consideration of the 
entire Court. And it is a question which deserves a clear 
statement by the Court which would permit review and 
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correction by the Supreme Court or by Congress, if the 
intention of Congress is not being followed. 


© Cbvicamess (35 U. S. C. 163) Is a Question of 
Law as to Which There Is No Presumption That the 
Patent Office Is Correct. 


The Hendrix invention is unquestionably new and use- 
ful. No one has suggested that it is not. There was nothing 
like it before Hendrix, and it has been widely copied since 
1957 by the very companies which fought it until they copied 
it (S0a, 110a-llla). Like the Board of Appeals of the 

tent Office (49a) they also thought it was “poor engineer- 
ing practice and results in an inferior line or cable” until 
it was proved by six years of actual field experience (107a- 
Sa). 

Being new and useful, 5 U. S.C. 101, and satisfying all 
the conditions of 35 TU. S. C. 102, Hendrix was entitled to 
a patent by lew, 5 U. S. C. 103, unless “the differences 
between the subject matter sought to be patented and the 
prior art are such that the subject matter as @ whole would 
have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said 
subject matter pertains.” As the Supreme Court said in 
United States v. American Bell Telephone Co., 167 U. Ss. 
294 (1897) at page 247: 


“A party seeking a right under the patent statutes may 
avail himself of all their provisions, and the courts 
may not deny him the benefit of a single one. These 
are questions not of natural, but of purely statutory, 
right.” 


It is now established that in passing on the validity of 
an issued patent the District Court and Court of Appeals 
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must pass on obviousness as a question of law and there- 
fore exercise their independent judgment without benefit 
of presumptions. In the case of Rohr Aircraft Corp. v. 
Rubber Teck, Inc., 266 F. 2d 613 (9 Cir. 1959), the Court 
said at page 619: 


“Since the Great Atlantic & Pacifie Tea Co. v. Super- 
market Equipment Corp., 1950, 340 U. S. 147, 71S. Ct. 
127, 131, 95 L. Ed. 162, there is no longer any doubt 
that such a question is one of law.” 


In Armour & Co. v. Wilson & Co., 274 F. 2d 143 (7 Cir. 
1960), the Court sat en banc to consider this question, and 
reviewed the holdings of its own and of other circuits. It 
concluded on page 157: 


“We examine the standard of invention applied to 
these facts as a question of law, as we have done in 
other areas.” (Italics not added.) 


As for the other circuits the Court said on page 154: 


“It is apparent that a number of other circuits, 
following A. & P., have held that the question of validity 
is one of law, or that the ultimate question of inven- 
tion is one of law, or that the application of the proper 
criteria or standards for patentability are questions of 
law. Typical of such recent opinions are Tatko Bros. 
Slate Co. v. Hannon, 2 Cir., 1959, 270 F. 2d 971, 572, 
certiorari denied 1959, SO S. Ct. 260; Houston Oil Field 
Material Co. v. Claypool, 5 Cir., 1959, 269 F. 2d 134, 
137; Rohr Aircraft Corporation v. Rubber Teck, Inc., 
9 Cir., 1959, 266 F. 2d 613, 618-619; Steffan v. Weber 
Heating & Sheet Metal Co., S Cir., 1956, 237 F. 2d 601, 
602; Blish, Mize & Silliman Hardware Co. v. Time 
Saver Tools, Inc., 10 Cir., 1956, 236 F. 2d 913, 916.” 


and quoted from the cited cases in footnotes. 
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The result is that if the Patent Office grants a patent a 
Court of Appeals will exercise its independent judgment 
of “obviousness” on the facts before it, and hold a patent 
valid or invalid if, in its independent judgment, it does 
or does not satisfy the test of 35 U.S. C. 108. 


And it will do this despite the fact that Congress has 
enacted a statutory presumption of validity. 35 U. S. C. 
282 provides that a patent “shall be presumed valid.” This 
is a presumption that the Patent Office was correct, and did 
not err, in issuing a patent. But this statutory presumption 
does not preclude the independent consideration of obvious- 
ness, under 35 U. S. C. 103, as a matter of law. 


Congress has not extended any presumption of correct- 
ness to actions of the Patent Office when it refuses a patent. 
On the contrary, Congress has provided for a trial de novo 
in 35 U. S.C. 145. Yet this Court’s rules of review create 


such a presumption in the District Court, thus requiring 
the District Court to interpret 35 U. S. C. 103 as containing 
such presumption in patentability cases, and precluding its 
independent judgment of obviousness. This seems to be the 
rule even where there are new facts presented to the Dis- 
trict Court which were unknown to the Patent Office, and 
which should be controlling—as in this case. 


And this Court extends the presumption still further if 
the District Court affirms the Patent Office. 


We thus have the anomalous situation that the Courts 
exercise independent judgment on “obviousness” as to 
issued patents, despite a statutory presumption of validity, 
but refuse to exercise independent judgment where no 
statutory presumption exists. 

It is hard to believe Congress ever intended this double 
standard of interpretation of 35 U.S. C. 103. It is equally 
hard to believe Congress ever intended that the District 
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Court and this Court should, under the same statute, re- 
nounce their independent judgment, and sabjugate them- 
selves to the presumed superior knowledge and wisdom of 
the Patent Office—especially in this case where the Patent 
Office, like the entire industry for six long bitter years of 
uphill battle against tremendous odds, erroneously thought 
the invention to be poor engineering practice. 


The industry practice, as shown for example at 187a, 
is far better and far closer to the Hendrix invention than 
any art cited. It represents the distilled essence of all the 
prior art compounded by the best engineering brains of a 
multi-billion dollar industry for 70 years, an industry 
founded on engineering—70 years of spectacular engineer- 
ing progress. It represents the best that the best engineer- 
ing brains could do—but what was tremendously improved 
by Hendrix and has now been extensively copied. 


These are the facts of this case proved in the District 
Court and unknown to the Patent Office. Indeed, the recog- 
nition by the industry of the great merit of the invention 
was just beginning at the time of the final rejection by 
the Patent Office Examiner on Aug. 24, 1956 (32a). The 
final dramatic tribute of imitation by the giants of the 
industry had not yet started (110a-111a). But these new 
facts are ignored or subordinated to the supposedly superior 
knowledge and wisdom of the Patent Office, untutored as 
to these new facts. 


It cannot be emphasized too strongly that there are no 
disputed facts in this case. The prior art, the industry 
practice and its shortcomings, the desperate search for 
improvement by private and public agencies, the opposi- 
tion, the long uphill battle, the heartbreaking delay in 
recognition while people literally suffered and died need- 
lessly (85-6a, 134-Sa, 142-153), the final capitulation and 
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tribute of imitation, are all undisputed. It is a well-worn 
maxim that the test of history is the best test. We submit 
that that test is conclusive here. 


No one today doubts the great advantages of Hendrix 
cable or has any trouble understanding them. Hendrix’ 
eable is bought by the millions of feet today (109a, 205a- 
lla). But no one did what Hendrix did—for 70 years. 
And neither the ordinary nor the extraordinary man skilled 
im the art was able even to so much as appreciate it after 
it was disclosed. Mr. Carson was “particularly proud” 
(137a) that his company was the first (107a) to recognize 
its merit, after two years of test (107a, 136a). These again 
are undisputed facts the Patent Office did not know, but 
they were apparently completely ignored here in favor of 
compound presumptions. They present only a question of 
law: Was the invention obvious? 


The Supreme Court has said: 


“Its simplicity should not blind us as to its character.” 
Diamond Rubber Co. v. Consolidated Rubber Tire Co., 220 
T. S. 428 (1911) at page 434 

“Now that it has sueceeded, it may seem very plain to 
anyone, that he could have done it as well. This is 
often the case with inventions of the greatest merit.” 
Webster Loom Co. v. Higgins, 105 U. S. 580 (1882) 
at page 591 


3. Hendrix Has Not Had His Reward. 


Judge Danaher said at page 9: 
“He is entitled to the reward he deserves.” 


Judge Washington appeared to agree, but apparently 
thought that Hendrix had already received a reward for 
this invention. He said at page 2: 


“In recognition of these and other claimed advan- 
tages, Hendrix was granted a patent for ‘Aerial Cable,’ 
No. 2,820,083, on January 14, 1958. The claims made 
in No. 2,820,083 read in part as follows :” 


He then quoted from the patent, but not from the claims. 
He quoted from the specification. Then, on page 3, referring 
to the present invention, he said: 


“It can thus be differentiated from No. 2.820,083, which 
covers a particular cable, and especially a cable in 
which the aerial clamps utilize equidistant conductor 
sockets forming an equilateral triangle, with the lower- 
most socket vertical with the messenger wire.” 


We believe Judge Washington to be mistaken, if we 
understand the opinion correctly. No. 2,S20,083 (345a) was 
not filed until June 2, 1955, some four years after the 
Hendrix cable was in public use, and nearly four years 
after the present application was filed on Oct. 5, 1951. It 
was a later specific improvement. It covers only a par- 
ticular clamp, or a cable having that particular clamp, as 
the claims show. It provides no protection, or “recogni- 
tion.” for the Hendrix cable as such. This was expressly 
agreed to by the Solicitor for the Patent Office at the oral 
argument. 
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CONCLUSION 
It is accordingly prayed that this petition be granted. 
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APPELLANTS REPLY ON PETITION FOR REHEARING 


On pages 2-3 of Appellee’s Answer it is stated: 


‘<there is no evidence in the record that appellant has 
had commercial success with anything other than the 
specific substance of the claims of his ay eae hers 
patent No. 2,820,083. There is no evidence that appel- 
lant’s competitors have copied anything other than the 
equidistant three-conductor arrangement disclosed, but 
not claimed per se in his improvement patent. Such 
commercial success and copying is, of course, com- 
pletely irrelevant to the question of tentable inven- 
tion in the instant application claims (R-4a and 38.4a), 
none of which depaes or requires the equidistant 
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three-conductor arrangement, that substance, as pre- 
viously noted, not being disclosed tn the instant appli- 
cation.”’ 


Appellee is in error as to the facts. There is evidence 
of commercial success of non-equidistant Hendrix cable 
(J.A. 87-88a, 93a, 1648, 205a). 


But the important point is that appellee’s argument at 
pages 2 and 3 confirms and emphasizes Hendrix’s argu- 
ment at pages 8 and 9 of the Petition that Hendrix has 
not had his reward. 


The claims of the application involved in the present 
ease (J.A. 4a and 38.4a) permit but do not require equi- 
distant spacing. The more limited claims of Hendrix’s 
later filed improvement patent No. 2,820,083 (J.A. 347-8a) 
require equidistant spacing and in some cases equilateral 
spacing. Commercial success and copying of the present 
invention occurs with either arrangement. The improve- 
ment patent, however, may be very easily avoided by using 
the specific arrangement of the present, earlier filed, appli- 
eation, preferred by Mr. Hall (J.A. 163a), or by using 
equidistant spacing with a different design of clamp, such 
as that used by Kaiser and shown at (J.A. 199a). Thus, 
Hendrix’s present invention may be easily pirated unless 
the present application is allowed. 


On page 3 of Appellee’s Answer it is said: 


‘‘Whether or not Appellant might have properly 
asserted broader claims in his patent is a question 
not before this Court for determination.’’ 


This statement implies, without saying, that Hendrix might 
have been entitled to the broad claims here presented if 
they had been presented in his patent, but that it is now 
too late to present them in the present application. 


The law is to the contrary. The present application 
was filed nearly four years before the Hendrix patent. 
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In Amdur (Seidman and Horwitz) Patent Office Rules 
and Practice, it is said in Sec. 79.28, page 299: 


‘¢When an applicant is detained in the Office to contest 
priority, or for any other reason not involving his 
own laches, and meanwhile applies for and takes out 
patents for improvements upon the invention first 
applied for, the improvement patents referring to the 
earlier application and reserving the right to obtain 
a patent thereon, such intermediate patents do not 
bar the right to a patent upon the su ject-matter of 
the earlier application, whenever the Office is ready 
to grant the same.’’ 


Amdur cites as a “‘leading case’? Union Typewriter v. 
L. C. Smith Co., 173 Fed. 288 (W.D. Pa., 1909). 


The Hendrix patent makes such a reference and reserva- 
tion. It says at col. 1, lines 35-38 (J.A. 346a) : 


‘¢ An aerial cable of the new and improved type to 


which this application relates, and upon which my 

present invention improves, is shown and comprised 

ee my sags application Serial No. 250,003, filed 
t. 5, 1951.” 


Respectf submitted, a 
eT, 
Dos T. Ha’ ht 
Attorney for Appellant 
Mansey Building 
Washington, D. C. 
Danrsy & Darsy : 
Froyvp H. Crews 
405 Lexington Avenue 
New York 17, New York 


Rosert A. TOowNSEND 
79 Milk Street 
Boston 9, Massachusetts 
Of Counsel 


APPELLEE'S ANSWER TO PETITION FOR 


Gnited States Court of Appeals 


FOR THE Disrricr OF COLUMBIA CIRcurr 


Appran No. 16,347 


Wruam L. HEenparx, appetzant 
v. 


Davo L. Lapp, Commassioner Or PATENTS, APPELLEE 


—_— 


APPEAL FROM THE J; UDGMENT OF THE UNITED STATES DI STRICT 
COURT FOR THE DISTRICT OF COLUMBIA 


GAnited States Court of Appeals 


FOR THE DISTRICT OF COLUMBIA CIRCUIT 


APPEAL No. 16,347 


Wiu1am L. HEeNpRIX, APPELLANT 
- v. 
Davin L. Lapp, COMMISSIONER OF PATENTS, APPELLEE 


ANSWER TO PETITION FOR REHEARING 

1. Appellee opposes appellant’s petition for re- 
hearing. 

2. The District Court referred to Abbott v. Coe, T1 
App. D.C. 195, 109 F. 2d 449, in its opinion (R-349a), 
and stated relevant Conclusion of Law No. 1 (R- 
358a). Appellant in his brief (page 34) referred to 
Abbott v. Coe, but he did not challenge the correct- 
ness of that decision either as to appellant’s burden 
of proof, or as to the presumption of correctness 
attaching to a Patent Office holding of lack of pat- 
entable invention in the sense of 35 U.S.C. 103, or as 
to whether or not such latter holding is truly a find- 
ing of fact and not a conclusion of law. Appellant 
in his brief did not challenge Conclusion of Law No. 1. 
Appellee discussed appellant’s burden of proof under 
Abbott v. Coe at pages 9 through 11 of his brief. Al- 
though appellant requested and was granted exten- 
sion of time to file a reply brief, no reply brief was 
filed. Nor did appellant challenge the correctness of 


(1) 
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Abbott v. Coe at the hearing. The fact that the dis- 
senting opinion indicates disapproval of Abbott v. 
Coe adds nothing to appellant’s case for rehearing 
since the dissenting judge’s views on this matter were 
previously stated in his: dissent in Watson v. Bers- 
worth et al., 102 U.S. App. D.C. 187, 251 F. 2d 898 
(1958). All the arguments at pages 2 through 7, 
line 7, of appellant’s petition for rehearing are new 
in this case and are belatedly presented without any 
showing of justification for their belatedness. Ac- 
cordingly, there is clearly no proper basis shown for 
rehearing on those arguments. 

3. Appellant’s instant application (J.-A. La through 
29a), filed October 5, 1951, discloses only an arrange- 
ment involving vertically spaced conductors 30 (J.-A. 
25a, Figs. 1 through 3). As is pointed out at pages 
19 through 21 of appellee’s brief, there is no evidence 
in the record that a conductor arrangement such as 
is disclosed in the instant application has been com- 
mercially used in any significant amount or that it 
has been copied by competitors. In the reeord, the 
only disclosure of the arrangement of three equé- 
distantly spaced conductors is found in appellant’s 
patent No. 2,820,083 (J.A. 345a, Figs. 3 and 4), ap- 
plied for June 2, 1955. As is further pointed out at 
pages 19 through 21 of appellee’s brief, there is no 
evidence in the record that appellant has had com- 
mercial success with anything other than the specific 
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substance of the claims of his improvement’ patent 
No, 2,820,083." There is no evidence that appellant’s 
eompetitors have copied anything other than the 
equidistant three-eonduector arrangement diselosed, 
but not claimed per se in his improvement patent. 
Such commercial success and copying is, of course, 
completely irrelevant to the question of patentable 
invention in the instant application claims (R-4a 
and 38.42), none of which defines or requires the 
equidistant three-conductor arrangement, that sub- 
stance, as previously noted, not being disclosed in the 
instant application. As is pointed out at page 21 of 
appellee’s brief, there is before this Court no sig- 
nificant evidence of commercial success tending to 
establish that claims, in addition to those of appel- 
lant’s patent No. 2,820,083, should be granted to 
appellant tn the instant application. Whether or not 
appellant might have properly asserted broader 
claims in his patent is a question not before this Court 
for determination. 

Neither by reply brief, nor by argument at the 
hearing, nor at pages 7 through 9 of the petition for 
rehearing has appellant attempted to demonstrate 
error in the arguments at pages 19 through 23 of 
appellee’s brief. 


* Appellant himself designates the patented substance as an 
improvement at page 9, last paragraph, of his petition for 


? At page 7 of the petition for rehearing appellant states that 
“recognition” began in 1956 or thereafter. 
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CONCLUSION 
It is submitted that appellant has shown no proper 
basis for rehearing and that appellant’s petition for 
rehearing should be summarily denied. 
Respectfully submitted. 
CLARENCE W. Mooxs, 
Solicitor, 
United States Patent Office, 
Attorney for Appellee. 


Gzonce C. RoEMING, 
Of Counsel. 
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